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THE MEASUREMENT OF HYSTERESIS. 


The papers and discussion at the meeting of the Ameri- 


ean Institute of Electrical Engineers last week served to 
bring to the front the practical conditions which govern the 
measurement of magnetic hysteresis. It has been shown 
that this property can be measured with fairly good accu- 
racy when proper precautions are taken and a precise lab- 
oratory method used. To meet these necessary conditions is, 
however, time-robbing, and the development of a satisfac- 
The 


Epstein method seems to have best met conditions generally 


tory method for industrial use has been a problem. 
found, but where it is necessary to make a large number 
as that 
the 


of determinations in a short time, such a method 


described by Mr. Robinson is decidedly superior for 
workshop. It gives comparative values with sufficient aceu- 
racy and has the advantage of using less time and material. 

It is highly desirable that some method suitable for 
commercial conditions should be standardized in this coun- 
The 


American Institute of Electrical Engineers could well take 


try, for the convenience of manufacturers and buyers. 


the initiative in this matter, as has been done by its sister 
society in Germany. There the Epstein method has been 
adopted and seems to give general satisfaction, the standard 
test being at fifty cycles and 10,000 gausses. Perhaps the 
details of the Epstein method could be revised so as to be 
more acceptable in this country, but its predominant features 
should be retained for a standard comparison method. 
Where shop conditions make other methods desirable, they 
ean of course be used, the standard method being resorted 
to only for occasional comparisons, and to check up results 
against those obtained by outside parties. The more accu- 
rate methods available by the use of properly proportioned 
rings or such apparatus as that in vogue at the Bureau of 
Standards are more especially suitable to investigations 
aimed at a correct value of the physical constants, and simi- 
lar tests where accuracy is more important than economy in 
time, in materials or in the necessary apparatus. It is im- 
portant, however, that any method adopted as a commercial 
standard should use a specimen of such dimensions that the 
hardening effect of the cut edges is small, since it is not 
always feasible to anneal after cutting, and indeed, unless 
annealing can also be standardized (a difficult matter), re- 


sults obtained by different observers at different places would 
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not be comparable. It is well reeognized that the process of 
annealing is quite as important a factor in determining the 
properties of the material as any other factor involved. 

The 


in showing the manner in which hysteresis varies with tem- 


paper by Professor MacLaren is of great interest 


be observed, however, in attaching 
When 


the form-factor is not determined in the wattmeter method, 


perature. Caution must 


too much weight to the accuracy of his measurements. 


too much dependence should not be attached to the numeri- 
Mae- 
Laren for the exponents which represent the power of flux 


the 


cal values. Moreover, the values given by Professor 


deusity which is proportional to hysteresis, are very 
misleading. A cursory inspection of the paper would indi- 
cate that these values are close to 1.6 throughout, whereas 
in fact they vary enormously from this value, as hinted by 
Mr. Wooldridge in discussion. This is partly due to 


the 


the assumption of the value 1.6 at low flux densities and 
partly to the method of computation, which has been unfor- 
tunately selected. For the silicon-steel, for imstance, the 
exponents go as high as 1.79 and down to a value less than 
unity. Taking the values at 659 degrees centigrade for 8,000 
and 10,000 gausses, the values of hysteresis are seen to be 
0.057 and 0.064. That is, while the flux density has increased 
25 per cent, the hysteresis loss has increased only 12.5 per 
cent. The hysteresis is here increasing less rapidly than the 
flux density, and the exponent has a value of only 0.52. 
Evidently the relations change radically at this high tem- 
perature, or else the measurements are greatly in error. 

It is sometimes wondered by those designing and test- 
ing electric machinery that the values for the exponents of 
flux density which are found in laboratory experiments or 
computed on theoretical grounds, do not apply in practice. 
It would really be more wonderful if they did. Such an 
exponent as 2.0 for eddy currents, for instance, is computed 
on the assumption of uniform flux density in one definite 
infinite width. 


direction in a sheet of In dynamo and motor 


cores none of these conditions are fulfilled, and even in 
transformer cores we do not have uniform flux density. The 
demagnetizing effect of the eddy currents makes the flux 
less at the center than near the surface. With increasing 
Hux density or increasing frequency this effect is intensified 
and results in the eddy currents increasing at a less rate 
than the square of either of these quantities. As shown in 
Mr. Wooldridge’s paper at the recent Schenectady conven- 
tion, the exponent for eddy current is actually found to de- 
crease with increasing flux density, and such a decrease is 
qualitatively explained by this fact. It must be remembered, 
however, in connection with the determination of eddy-cur- 
rent losses, especially in silicon-steel, that they form a small 
part of the total loss, and accurate determinations are ex- 
tremely difficult. Small errors in observation, or small de- 
partures in the wave form, may produce large errors in the 
value of exponent found. 


In the cores of generators and motors, the flux density 
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does not simply alternate in direction, and the relative dis. 
tribution of flux is not constant. The flux pulsates in space 


as well as time. The laws of hysteresis and eddy-current 
loss which obtain with the usual testing apparatus, cannot 
be expected to apply even approximately under such con 
ditions. 

It is interesting to observe that the method used by 
Professor MacLaren in which a constant secondary voltage 
is maintained by a uniform variation of the flux can be 
used with small samples, as it has been usually supposed 
that this only applied to eases in which the cross-section of 
the material, and consequently the flux, was enormous. It 
would seem necessary in obtaining intermediate points on 
the hysteresis curve by this method, to make some allowance 
for eddy currents, whose effect is to alter the instantaneous 


magnetizing field. 





THE TRACKLESS TROLLEY. 
The 


pany which has been incorporated in West Virginia, and 


recent announcement of a trackless trolley com- 
reports of one already in operation in California, point 
out a way to transportation development in many places 
where it is an impossibility with the ordinary type of rail- 
way car. 

A number of such lines are in operation in the cities of 
Continental Europe, and while our highways have not in 
general attained such development as have the roads of 
older countries, there are many roads in our rural districts 
which are smooth enough and are kept in dry enough 
condition to permit of the suecessful operation of trackless 
cars in all seasons. 

While it 


wagon road could keep such a sehedule as is at present 


is not possible that a car traveling on a 


attainable on modern interurban trolley lines, this high 
speed is not an absolute necessity nor would it be de- 
manded for local service. Farming communities could be 
served by cars radiating from market centers and if a reg- 
ular service were given the lines could hardly fail to at- 
tain considerable popularity. In many cases it would surely 
be a gain both in reliability of operation and in economy 
over the gasoline-driven motor busses which are used for 
carrying passengers in some districts. 

Such a system of trackless cars, nevertheless, has its 
limitations and there is no doubt that where traffic is 
exceedingly meager the self-propelled carriage would be 
the cheapest method of locomotion. There is a region of 
greater density of traffic to which it is especially applicable. 
In this field the traffic, while hardly dense enough to war- 
rant the laying of rails, would require the operation of 
enough omnibusses to warrant the installation of a central 
power plant. Maintenance charges on a central power sys- 
tem would be very small as compared to the cost of upkeep 


for an equal number of self-propelled ears. 
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INCREASING THE EFFICIENCY OF A LARGE GAS- 
ENGINE PLANT. . 

The introduction of new sources of motive power in 
plants not having experience with highly specialized types 
of generating equipment usually involves a long period of 
adjustment before the maximum effectiveness of the instal- 
lation ean be attained. Certain gas-engine installations 
illustrate this point to a marked extent, as is shown in a 
paper upon the elimination of some sources of loss in a 
large producer-gas-engine plant read by Mr. John G. Callan 
hefore the recent Congress of Technology at Boston. In the 
case in hand the output of a large mill was absolutely lim- 
ited, not by the commercial market, but by the available 
power which could be generated in a plant consisting of 
four tandem, double-acting producer-gas engines driving 
$10-kilowatt, three-phase, 440-volt, twenty-five-cycle gener- 
ators at 107 revolutions per minute. The generators oper- 
ated in parallel, delivering power to a mill having a substan- 
tially steady load, the power-factor being about eighty per 
cent. Gas was furnished by three down-draft producers con- 
nected to a 30,000-cubie-foot holder, and the fuel consisted 
of a lignite having a heating value of 7,600 British thermal 
units, carrying about thirty-four per cent of moisture, and 
eight per cent of ash. The failure of the plant to deliver 
its rated power caused a direct money loss of considerable 
magnitude. 

The plant was subjected to an exhaustive test covering 
nearly a month with the object of increasing both its output 
and efficiency. The engines gave serious trouble from back- 
firing, and to avoid this, throttles had been placed in the 
air lines to cut down the flow of air to a point below which 
the rate of propagation of the flame in the mixture was a 
maximum. This expedient stopped the back-firing, but was 
extremely wasteful of gas. After a long investigation it 
was found that the pressure in the cylinder immediately 
after the opening of the exhaust valve remained above that 
of the atmosphere for a certain fraction of the exhaust 
stroke. For the remainder of the exhaust stroke it was 
found that the baeck-pressure became negative. In other 
words, during a portion of the exhaust stroke, varying with 
the load from the last two-thirds to the last half, there 
was a slight vacuum in the cylinder instead of the positive 
back-pressure anticipated. This was found to be due to 
the wave set up in the long straight exhaust pipe by the 
first vigorous puff at release. From this it immediately 
appeared that on the opening of the inlet valve explosive 
mixture began at once to enter the segregated valve cham- 
ber, even though the piston had not finished its exhaust 
stroke, and that this inflow became more vigorous as the 
valve opened further, the incoming mixture mingling with 
the exhaust and in part passing out with it through the 
exhaust valve. It appeared that the exhaust gases, aided 
by the heat of the walls, were hot enough to ignite the 


mixture flowing in at low velocity, mingling thoroughly with 
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the hot gases and passing with them through a slightly 
separated valve and seat which had just been exposed to the 
hottest gases. 

The operation of all the engines was ultimately changed 
as to both mixture and ignition point. The mixture was 
first set with a slight excess of air over the theoretical 
requirements, thus maintaining as complete and non-lumi- 
nous combustion as possible, minimizing carbon deposit and 
keeping the valve chamber cooler and cleaner; and, second, 
the ignition was set materially earlier, thus enabling the 
engines to run on a pointed rather than a flat-topped indi- 
cator card, thereby reducing the temperature of the gas at 
the moment of release. After a short time marked im- 
provement in operation became apparent, and while back- 
firing was not wholly eliminated, the conditions were much 
bettered. This procedure alone enabled the output of the 
engine to be increased in a marked degree, with a corre- 
sponding reduction in the amount of fuel consumed per 
kilowatt-hour, particularly when a slightly lean mixture of 
gas and air was employed. In this connection, analyses of 
the exhaust gases disclosed the interesting point that if 
samples were taken from a point a few feet below the top 
of the exhaust pipe, there was indicated a large excess of air 
in the mixture at a time when it was reasonably certain 
such excess did not exist. This was found to be due to 
the regurgitation of air into the exhaust pipe during the 
recession of the wave set up in the pipe by the puff occur- 
ring at release, as well as the loss of combustible mixture 
into the exhaust as already noted. With suitable changes 
in the firing practice it also became possible to secure dur- 
ing most of the twenty-four hours a fairly uniform quality 
of gas. The design of the producers was such that their 
operation was not continuous and during periods of clean- 
ing this uniformity could not be well maintained, but at 
such periods engine adjustments were permitted if they 
appeared desirable. 

On the whole the plant performance was improved 
about twenty per cent as a result of the tests. The major 
part of the improvement turned upon the fact that the 
engine would not of necessity give the same results upon a 
given valve setting and resulting indicator card as would an 
engine of different clearance and valve design, and on the 
further fact that the arrangement of exhaust piping em- 
ployed produced a period of slight vacuum in the eylin- 
ders during the latter half of the exhaust stroke. The 
engines were somewhat handicapped by the use of a bottle- 
shaped valve chamber connected by a relatively narrow neck 
with the main clearance of the cylinder, the exhaust and 
inlet valves being less than a foot apart, the better prac- 
tice being to separate such valves by the entire diameter 
of the cylinder. The inerease in power output paid in a 
very short time for a test undertaken initially in connection 
with acceptance, and with no expectation of direct financial 


return. 
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ELECTRICAL JOBBERS GO EN 
MASSE TO CALIFORNIA. 
SPECIAL TRAIN OF FOURTEEN CARS LEAVES 


CHICAGO, APRIL 18, WITH TWO HUNDRED 


PROMINENT JOBBERS AND MANUFACTUR- 
ERS ABOARD, 

On the evening of Tuesday, April 18, 
the ‘‘Eleetrical Supply Men and Job 
bers’ California Limited’’ left Chicago 
over the Santa Fe 
This marked the beginning of a trip 


for Monterey, Cal. 


and a series of meetings which will be 
completed on April 24, the executive 
sessions held at Del Monte the 
latter the week. The train 


equipment included six standard sleep- 


being 
part of 
ers, four compartment cars, an obser- 
vation car, and three diners. 

Brief stopovers will be made at sev 
eral of the picturesque points enroute. 
A splendid program of entertainment 
has been provided under the direction 


of H. H. 


tertainment 


Cudmore, chairman of the en 
committee. Mr. Cudmore 
has provided in a most remarkable way 
the 


of his 


for edification and entertainment 


guests and the observation ear 


was well stocked with material for the 
playing of games of all kinds, with 
song-books including the choruses and 
hundred popular 


booklet 


score of over one 


songs, and an illustrated viv- 


ing a synopsis of the card games, sing 


ing festivals, and the serious sessions 
of the trip. 
A feature of the journey was the 


publication of a daily 
‘The Daily Shoek.”’ 
to be distributed at 
Wednesday, April 19; another at Albu- 
New 
April 


Canyon, 


newspaper 
One edition was 
Kansas City, on 
querque, Mexico, on Thursday 
another at 
Friday 


morning, 20: and 


Grand Arizona, on 
morning, April 21. This newspaper is 
quite an innovation, is full of interest- 
ing personal notes and trade comments, 


and contains also a serial story. There 


is a series of ‘‘Mutt and Jeff’’ car 
toons, depicting the experiences of 
these notable characters at the Job 
bers’ meeting at Del Monte, which are 
highly amusing. This newspaper has 
been published under the _ personal 
direction and was largely prepared 


by Mr. Cudmore. 

A novelty which attracted a great 
deal of attention was a ‘‘ Mazdalin,’’ ex- 
hibited and demonstrated by J. Robert 
Crouse. The first, and third 
(G D A) strings used on this instru- 
ment, which is of the general type of 


second 
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mandolin, are made from genuine 


drawn tungsten wires, as used in the 
The fourth (E) 
is made from 


latest Mazda lamps. 
string of the ‘‘mazdalin’’ 
molybdenum wire used in some cases 
filament The 
used upon an ordinary mandolin, from 


for supports. strings 
which this instrument is copied, are 
made usually from steel wire. 

This 


periment shows what a great tensile 


interesting and novel ex- 


strength and ruggedness have been de- 


veloped in the filament used in the 


latest types of Mazda incandescent 
lamps. Drawn wire of these metals 
was not known to metallurgy until de- 


veloped for lamp manufacture. In the 
sixty-watt Mazda lamp the drawn wire 
strength of 500,000 


shows a tensile 


pounds per square inch, and it is 


planned while enroute to demonstrate 
the ruggedness of this wire by lifting 
other unbeliev- 
the 


chairs and performing 
This 
use of tungsten wire was suggested by 
A. D. Page, of the General Electric 
Company, and by T. W. 
Freeh, J. Robert Crouse and C. C. Gale, 


able stunts. innovation in 


executed 


of the National Eleetrie Lamp Associa- 
tion, in the lamp development labora 
tory of the National 

Che train left Chicago promptly at 


Association. 


8:00 p. m. and the departure was wit- 
nessed by a host of prominent electri- 
eal people. Among those in attendance 
were the following: 

Mr. and Mrs. H. S. Sands, Mr. and 
Mrs. F. T. Andrae, Mr. and Mrs. E. 
W. Rockafellow, H. W. Bliven, Mr. and 
Mrs. W. A. Fullerton, Mr. and Mrs. 
C. E. Corrigan, Mr. and Mrs. W. M. 
Merrill, Mr. and Mrs. F. S. Price, Mr. 
and Mrs. C. C. Sibley, Mr. and Mrs. 
W. W. Low, Mr. and Mrs. H. B. Seott, 
Mr. and Mrs. F. E. Stowe, Mr. and Mrs. 
C. W. Leveridge, Mr. and Mrs. G. N. 
Stuart, E. G. Bernard, J. Robert 
Crouse, Max MeGraw, W. H. Sheldon, 
Jr. Mr. and Mrs. B. M. Downs, Mr. 
and Mrs. W. L. Adams, Mr. and Mrs. 
F.S. Hardy, Mr. and Mrs. J. E. Swish- 
er, Mr. and Mrs. J. C. Gilehrist 
the little Gilehrists, Mr. and Mrs. C. T. 
McKinstry, Mr. and Mrs. C. J. Litscher, 
Mr. and Mrs. W. T. MeCullough, Mr. 
and Mrs. E. C. Graham, Mr. and Mrs. 
P. S. Klees, Mr. and Mrs. H. H. Cud- 
more, Mr. and Mrs. L. A. Schwab, Mr. 
and Mrs. C. E. Browne, Mr. and Mrs. 
Geo. R. Jones, Mr. and Mrs. J. A. Ben- 
nett, F. M. Bernardin, Gilbert S. Smith 
and little Smiths, R. C. Murdock, J. B. 
Terry, H. D. Betts, H. H. Hornsby, Jas. 


and 
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Clark, Jr., J. R. MeNaughton, J. Bin- 
ford, Jr., W. S. Bissel, C. H. Talmage, 
Mr. and Mrs. D. D. Dickey, Mr. and 
Mrs. C. F. White, T. J. O’Brien, W. N. 
Matthews, V. F. Gates, H. I. Sackett. 
John W. Brooks, V. Despard, E. A. 
Loomis, A. G. Munroe, F. E. Barring- 
ton, J. H. Parker, H. B. Crouse, A. H. 
Pease, W. M. Deming, F. N. Bover, L. 
V. Garron, N. C. Cotabish, F. R. Elliot. 
H. S. Wilson, W. A. Browne, N. G. 
Harvey, T. M. Debevoise, A. E. Wil- 
liams, D. C. Hemingray, E. M. Serib- 
ner, Robt. Kuhn, A. H. Seranton, E. K. 
Patton, W. R. Herstein, Geo. E. Kel- 
logg, J. D. Sweeney, E. L. Seott, A. C. 
Garrison, Mr. and Mrs. P. M. Fletcher. 
Mr. and Mrs. G. L. Patterson, C. I. 
Hills, G. F. Morrison, F. S. Terry, B. 
G. Tremaine, Walter Cary, L. W. Kitt- 
man, F. Overbagh (general secretary), 
Mr. and Mrs. A. D. Page, Mr. and Mrs. 
J. G. Pomeroy and Miss Kathleen 
Pomeroy, Mr. and Mrs. T. C. Ringgold 
and James B. Olson. 
ee 
Hotel Arrangements for N. E. L. A. 
Convention. 

The Hotel Committee of the National 
Light Association, of which 
Frank W. Smith is chairman, is taking 


Eleetrie 


the active initiative as to convention 
work by issuing this week a circular 
with regard to hotel provision for the 
convention at the United Engineering 
Societies Building in New York City, 
May 29 to June 2. The circular of the 
Committee is quite an elaborate piece 
of work and ineludes a list of fifty- 
hotels with their location, tele- 
phone number and the fullest details as 
In ad- 
dition to this, the cireular, which bears 
on the outside an admirable vignette of 
the Engineering Building, embodies al- 
so a colored outline map of Manhattan 
Island, showing the of the 
Building and of every one of the hotels 
listed, so that the members can see at a 
the distance, 
ience, ete., of all the available accom- 
modations. 

The map ineludes lines of elevated 
railroad and subway with the stations 
indicated. As an attendance of 3,500 is 
now expected and virtually assured, 
Mr. Smith is anxious that all who in- 
tend to be present will avail themselves 
of the data thus furnished and will re- 
turn to him the reply posta! card which 
will enable the appropriate reservations 
to be made. 


four 


to accommodations and prices. 


location 


glance relative conven- 
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Thomas D. Lockwood. 

The electrical industry, and pecu- 
liarly the department of telephony and 
telegraphy, has afforded many exam- 
ples of men self-taught, have 
achieved great reputations and estab- 
ished themselves as valuable members 
A conspicuous 


who, 


\f great organiZations. 
example of natural genius is Thomas 
Dixon Loekwood, the subject of this 
sketeh. 

Mr. Loekwood was born at 
wick, Staffordshire, England, 
‘ember 30, 1848, the son of 
John F. and Mary (Dixon) 
Loekwood. 
the 
entrance 
industry 
1866 or 1867, when 


Smeth- 
on De- 


He was edueat- 
schools. 
the 


was 


ed in common 
Ilis 


trical 


into elec- 


some 
time in 


he learned and _ practiced 


telegraphy in Canada.  La- 
ter on, in 1868 and 1869, we 
the 


paper at 


tind him interested in 
manufacture of 
Lee, Mass., and in 1869 and 
1871 he was engaged in the 
manufacture of plate glass. 


He 


operator and 


worked as a telegraph 
ticket 
and also as an engineer on 
Connecticut 


agent, 


railroads in 
and New Jersey from 187] 
Since July, 1879, 
he has been associated with 
the Bell Telephone inter- 
From 1879 to 1881, he 


in- 


to 1878. 


ests. 


Was assistant general 
spector of the National Bell 
Telephone Company, and 
since 1881 
trical engineer in charge ot 
the 
the 


phone 


he has been elee- 


department of 
Bell Tele- 

He was 
advisory electrician and en- 
gineer of the Bell Tele- 
phone Company of Canada from 1880 


patent 
American 
Company. 


to 1890, and since 1882 has been advi- 
the Western Electric 
has been expert 


expert of 
Company. He 
manager of the patent and technical 


sory 


also 


information department of the Ameri- 
Bell 

He is now manager of the pat- 
ent department of the American Tele- 
phone & Telegraph Company with 
headquarters at Boston. He is a con- 
sulting professor of telephony, tele- 
graphy and patent practice at the 
Brooklyn Polytechnic Institute. He 
is a patent solicitor and expert in elec- 
the Patent 


can Telephone Company since 


1881. 


inventions before 


trical 
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Office and in the United States Courts. 
He is an authority on telephony and 
telegraphy. 

Mr. Lockwood is a member of the 
Institution of Electrical Engineers of 
Great Britain, a foreign life fellow of 
the Imperial Institution of London, a 
life member of the American Institute 
of Electrical Engineers, an honorary 
member of the National Electrical 
Light Association, an honorary mem- 
ber of the Association of Railway Tel- 


egraph Superintendents, and a mem- 





THOMAS D. 


LOCKWOOD, 
Manager Patent Department, American Telephone & Telegrap.: Company. 


the Canadian Electrical Asso- 


He has been a liberal contri- 


ber of 
ciation. 
butor to the technical press, and is the 
author of ‘‘Information for Telephon- 


ists,’” 1881; ‘‘Electrical Measure- 
ments,’’ 1883; ‘‘Eleetricity, Magne- 


tism and Electric Telegraph,’’ 1885; 

and ‘“‘Translation and 

Ohm’s Law,’’ 1890. 
scintecesi msl isieaass 
Wireless in Peru. 

Peru has long possessed an over- 
land wireless telegraph system in con- 
stant commercial and Governmental 
use, between Iquitos on the Amazon 
and Puerto Bermudez on the River 


‘ 


Revision of 
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Pichis, the terminals being about 500 
miles apart, separated over much of 
the distance by an impenetrable trop- 
ical jungle. Puerto Bermudez is over 
100 miles from Oroya, and in the di- 
rect line from that the 
Central Railway to the Amazon, via 
Tarma and La Mereed. The air-line 
distance from Lima to Iquitos is about 


terminus of 


700 miles, both terminals less 
than 600 feet above the sea, and the 


lowest part of the intervening Andes 


being 


range being over 15,000 feet. The 
working of a new station 
erected on the Cerro San 
Cristobal, Lima, is being 


watched with interest by 
the scientific 
of Today. 
a ->-o 
Reduction in Electric Light 
and Gas Rates in 
Chicago. 


Commonwealth 


world. —Peru 


Edi 
publicly 


The 
son Company has 
announced that on May 1 it 
will reduce the rates of its 
On all 


meter 


electric-light patrons. 
bills computed from 
readings taken on and after 
that date, the net charge for 
the 
portion will be reduced from 


primary, or maximum, 
eleven cents 
The 


ary, or low-rate, portion will 


twelve to per 


kilowatt-hour. second 
cents net 


This 


remain at six per 


kilowatt-hour. redue 


tion is entirely voluntary 


and will mean a saving of 
about $350,000 annually to 
the consumers affected, who 
are chiefly the small patrons 
in the residence districts. 
On March 30, 1908, a con- 
tract fixing a schedule of 
rates until July 31, 1912, was 
concluded between the Company and 


the City of Chicago. On August 1, 
1909, a reduction in rates was made 
according to this contract. The pres- 


ent voluntary reduction, which is 
equivalent to about five per cent, brings 
the total reduction in residential rates 
since June, 1905, to approximately for- 
tv-three per cent. 

In marked contrast to the voluntary 
reduction announced by the Common- 
wealth Edison Company, is the attitude 
assumed by the Peoples Gas Light & 
Coke Company, of Chicago, regarding 
the proposed reduction in rates for 


gas. The present net gas rate of 
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feet 


was established by a contract between 


eighty five cents per 1.000 cubie 
this company and the city which ex- 
The City 


Council engaged the services of W. J. 


pired February 28 last. 
Hagenah to make a complete report on 
the company ’s plant and business and 
to recommend a rate that will be equit- 
able to both the company and its con- 
This 


public, 


summers report, which has just 


been made recommends a re- 


duction to seventy-seven cents and 


states that this will still permit a seven 
per-cent dividend and an annual re 
for depreciation and contingen- 


The 


one hand, that the propos cd rate would 


serve 


eles company contends, on thre 


he ruinous: on the other hand, the new 


city administration, which made sey 


pre election 
that 


entyv-cent one of its 


ras 


adheres to the demand 


Dromimises, 


the rate be seventy eents, or even 


lowe The probable outcome will he 
a prolonged contest in the courts and 
the 


making of the gas-rate problem 


into a political football 


->-s- 

American Institute Convention. 
The Eleetri- 
eal Engineers will hold a convention at 
Alexandria Llotel, 


from April 25 to 29. 


American Institute of 


the los Angeles, 
Cal... 
the reading of papers will be 


Wedne sday 


Tuesday's 


held ou 
Thursday. 
there 


Tuesday, and 


Following meeting, 
will be a trip over the Los Angeles Pa- 
the Pali 
sades, and on to Redondo Beach, where 
the Pacific 


Light and Power Company will be in 


elfic lines, via Holly wood. 


the great power house of 


spected Dinner will he 
afford 


iu dip in the ocean. 


beach, and will be 


ed the 


opportunity 
visitors Tor 


On Thursday afternoon, there 


an automobile trip through the sub 


Los Angeles, ending with 
Other 


urbs ot 
cheon at Casa Verdugo 
tainments are being provided. 

The following papers will be read at 


the various sessions of 


‘Transmission Applied to Irrigation,’ 


and J. M. Gaylord; 
by G. A. 


Service in 


by O. H. Ensign 


‘“Cisoidal Oseillations,”’ 
‘Continuity of 
Systems,”” by MM. T. 
**New Automatic Tele- 
Equipment,’” by Charles’ S. 
‘*Auto-Manual Telephone 
Edward E. Clement; 
Developments in Rail- 


Campbell ; 
Transmission 
Crawford ; 

phone 
Winston ; 
Systems,’ by 
‘‘Some Recent 
way Telephony,’’ by Gregory Brown; 
‘*Eleetricity in the Lumber Industry,’’ 


by E. J. Barry; **The Refining of [ron 


ELECTRICAL 


Sessions for 


served at the 


Ww ill be 


lun- 


enter- 


the convention: 


REVIEW 


Fur- 
‘** Transmis- 

Operating 
Wood; ‘‘A 
High- 
Ryan. 


Induction-Type 

Elwell ; 
sion the 
Standpoint,’” by R. J. C. 


Steel by 
by C. F. 
from 


and 
naces,”’ 
Systems 
Indicator for 
Tension Circuits,’’ by Harris J. 
->-?> 

New Telephone Exchange at Geneva. 

A new telephone exchange has been 
installed at Geneva, Switzerland. An 


Power Diagram 


old magneto switchboard has been re 
placed by a central-battery system in- 
stalled by the Bell Telephone Manufac- 
turing Company of Antwerp, one of the 
European houses of the Western Elec- 
tric Company. 

tele- 


Here, as 


Switzerland is one of the best 
phoned countries of Europe. 
in other foreign lands, the telephone is 
operated under government owrership 
On the foundations of the old post of- 
fice in the Rue de Strand a large strue- 
ture has been erected to house the of 
fices and operating rooms of both the 
The 


switehboard 


telegraph and telephone systems. 


room which contains the 
is about sixty-five feet in length and 
The ceiling, in the shape 


feet 


half as wide. 


of an arch, measures twenty-one 
above the floor at its highest point. 

This board has a capacity of 12,000 
lines and is at present equipped for 7,- 
000. There are 6,300 subseribers. who 
make an average of 22,000 ealls a day. 

The first common-battery telephone 
system in Switzerland was installed at 
Berne in 1908. The sueecess of the in- 
stallation in the capital has led to the 
adoption of the up-to-date method in 
the new Geneva building. 


The 


for subseribers’ service, another section 


exchange contains ten sections 


for service to suburban villages, a toll 
section, together with information, chief 
operator’s and wire chief’s desk. 


ry 
lhe 


are carried into the exchange by means 


wires from the subscribers’ sets 
of underground eables. 

->-- 
Transportation for N. E. L. A. Conven- 
tion. 
with the ‘* Electric 
Light Special’’ train from Chieago to 
New York the the 
National Electric Association, 
transportation for 


In connection 


convention of 
Light 


for 
members coming 
from the West will be arranged for by 
EK. J. Bowers, assistant master of trans- 
portation, 1500 Grand Avenue, Kansas 
City, Mo. 

Special train service will be ar- 
ranged from Kansas City, connecting 
at Chicago with the Electrie Light Spe- 
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cial. All members traveling from or 
through Kansas City are requested to 
correspond with Mr. Bowers, who will 
arrange for reservations and _ party 
tickets. 
~>-o 
Entertainment Committee for Conven- 
tion of N. E. L. A. 


The following sub-committees of the 


Committee have been 


Entertainment 
appointed for the convention of the Na- 


tional Electrie Light Association : 

Monpbay Evening RecepTion.—-Frank 
W. Smith, chairman; C. W. Priee, H. 
M. Wilson, C. H. Maey, H. F. MeGowan, 
T. Beran. 

Pusuic Pouicy Meetrinc.—W. W. 
Freeman, chairman, T. C. Martin. 

THEeater.—C. G. M. Thomas, chair- 
man; C. H. Macey, BE. H. Rosenquest, G. 
F. Parker, Stewart Wilder. 
LADIES’ ENTERTAINMENT. Dudley 
Farrand, chairman; Gano Dunn, L. A. 
Coleman, J. E. Phillips. 

Gour.—H. M. Edwards, chairman; H. 
L. Snyder. 

BaseBALL.—H. F. 
man; J. C. Bates, J. E. Phillips. 

Visit To CongEy ISLAND.—W. F. Wells, 
C. Bates, C. H. Maey, G. 


MeGowan, chair- 


chairman; J. 
F. Parker. 

Hicgu-PressurRE PUMPING STATIONS.— 
J. E. Phillips, chairman; A. 8. Rugg, E. 
IH. Rosenquest, A. A. Brown. 

AUTOMOBILE TRIp.—F. C. Bates, chair- 
man; E. H. Rosenquest, F. A. Stratton, 
H. M. Wilson. 

The committee is to provide for chap- 
erons and shopping guides, public sten- 
ographiec work, and a guide to New 
York. 

- ->-se 
Political Speech by Telephone. 

A speech delivered by Congressman 
Edward W. Townsend at Washington 
was transmitted by long-distance tele- 
phone to twenty-five the 
home of Union N. Bethel, Montelair, N. 
J. The members of the Cliff Dwellers’ 
Club, of Mr. Bethel Mr. 
Townsend are both members, were thus 


hearers at 


which and 


entertained by a speech transmitted 
through a distance of 225 miles. 


=e 


Telephone Pole Preservation. 
It has been proved that a thorough 
the 
Some poles 


soaking in sea water lengthens 
lives of telegraph poles. 
soaked during the winter of 1908 are 
found to be quite sound. The process 
is somewhat lengthy, but the results 
quite 


appear to be satisfactory.— 


Electrical Engineer. 





April 22, 1911 


To change an electric power plant 
from the design and practice prevail- 
ing twenty years ago to the design and 
methods of today is in itself a task of 
no small difficulty, but to make this 
ehange without interrupting the service 
for even a day is a still more difficult 
undertaking. This is the problem that 
confronted the American Gas & Elee- 
tric Company, soon after it purchased 
the old plant of the Rockford Edison 
Company, of Rockford, Ll, in 1907. 
[he chief work in the reconstruction 
»f the plant was begun early in 1910, 
iithough a number of changes had been 
made in 1908 and 1909. The entire re- 
building will probably be suecessfully 
‘ompleted in the spring of this year. 
lo a person familiar with the arrange- 
ment and appearance of the old plant, 
the completed power house will look 
like an entirely new station, despite the 
tact that it is on identically the same 
site, somewhat enlarged. 

When the franchise and property of 
the old company were acquired by the 
present owners, it was realized that the 
conditions in Rockford were favorable 
to the development of a heavy central- 


station load. The excellent location of 


ing and progressive manufacturing 


community with a population of 45,401, 
according to the 1910 census, this being 
an increase of forty-six per cent in the 
Rock 


last decade. There are now in 


products as gas stoves, gas engines, pi- 
anos, pumps, shoes, clothing, hardware, 
sewing machines, paper boxes, ete. 

As the power requirements for these 
numerous factories rapidly increased 











FIG. 1. 


ford, nearly 400 industrial establish- 
ments employing about 14,000 persons 
on an aggregate annual payroll of over 
$7,000,000. 
twenty-five furniture factories, seven- 


Among these concerns are 








FIG. 


the city along both sides of the Rock 
River with its water power brought 
many large mills and an industrious 
class of employees to it years ago. As 
a result, Rockford has become a thriv- 
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teen machine shops, seven foundries, 
four great hosiery-knitting mills, five 
bent-glass and mirror works, four farm- 
implement factories, besides large shops 
for the manufacture of such varied 
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GENERAL VIEW OF OLD PLANT AND DAM. 


beyond the available water power, iso- 
lated steam-driven plants had generally 
been installed. The supply of central- 
station electric had been 
strongly exploited, however, until in 
the fall of 1907 when the new owners of 
the property inaugurated an active de- 
velopment of the business in all diree- 


power not 


tions. 

Soon after the acquisition of the 
Rockford Edison Company, the Ameri- 
can Gas & Electric Company bought 
the Central Heating & Power Com- 
pany’s property consisting of a 600- 
kilowatt electric and heating plant, and 
combined the two, changing the name 
to Rockford Electric Company, thus se- 
curing not only all of the commercial 
and residential lighting and power bus- 
iness, but also an exhaust-steam heating 
system in the main business district. 

The street are lighting had for some 
time been supplied from the old Rock- 
ford Edison plant, as also the power for 
the street-railway lines, the local rail- 
way company being indisposed to build- 
ing and operating an independent pow- 
er plant. The interests in control of the 
latter company acquired possession of 
all the interurban lines radiating from 
Rockford, including the Rockford, Be- 
loit & Janesville Interurban Railway 
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with its power house at Beloit, Wis., 
containing 1,080 kilowatts of generat- 
ing equipment. To obviate the opera- 
tion of this remote plant, which would 
be the only power house on the electric 
the 


which 


railway system, it was leased to 
Electric 


thereby secured still another class of 


Rockford Company, 
load. 

Of these two small auxiliary plants 
the central heating station has now for 
some years been operated only during 
the heating season. As coal must be 
hauled to it by wagon, this station will 
shut held 


A twenty- 


soon be entirely down and 


only for emergency reserve. 


inch exhaust-steam main has been laid 


from the main plant some 2,500 feet 


distant and the river to serve 


across 
the heating system. It was found also 
that the Beloit plant could not be op 
erated as economically as the main sta- 
will be shut down ex 


tion, so it also 


cept tor emergency service. 

Attention will now be 
main station 
old plant looked from a distance is ob 
the 


location adjoin 


which 


tained from Fig. 1, 


steel stacks show its 


ing the bridge of the Chicago & North- 
western Railway. The old wooden dam 
the 
In Fig. 2, 
taken last October, is seen the rebuilt 


Al- 


though the reconstruction was not en- 


across river is also conspicuous. 


which is from a photograph 
plant viewed from the southwest. 


tirely complete at the time this pic- 
ture was obtained, it gives a good idea 
of the extent of the rebuilding work 
the character of 


and of business-like 


the undertaking and forms a striking 
contrast to the little station shown in 
Fig. 2. 
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A conception of how the 


four 
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Until the sale of the property in 1907, 
all the load was direct-current, supplied 
at 110-220 volts for lighting and power 
purposes, at 550 volts for the railway 
lines and as 6.6-ampere constant cur- 
rent for series are street lighting. The 
generating equipment comprised a to- 
tal of eighteen dynamos as follows: 
eight 110-volt Edison bipolars, one 220- 
volt multipolar, two 550-volt railway 
generators, and seven 125-light Brush 
For driving this varied 
assortment there were seven sixty-two- 


are machines. 


inch water-wheels, two tandem eom- 
A.W 2 te 
5 i—} 
i | } 
ia 
t W. Mae Pane r n Machine ar Feeder Pane 
£ KW K.W 
: » KW Edison B.P. ‘Edison B.P 
ona ; 
: = @ a 
o BP. 








pound, moderate speed, condensing en- 
gines of 1,200 and 600 horsepower, and 
two eross-compound, condensing, Cor- 
liss engines. The two latter were di- 
rect-connected to the 650 and 400-kilo- 
watt railway generators and constitut- 
ed the most modern part of the plant. 
The remainder of the generator equip- 
ment was belt-connected to two line 
shafts, each with an engine at the east 
end and a set of water wheels at the 
west, or.river end. The general ar- 
rangement of all this equipment is well 
shown in the accompanying plat, Fig. 
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3, which also shows the additional 
equipment installed during the first 
year of the new regime to supply the 
rapidly growing load. 

The extension of electric service to 
the residence districts was one of the 
first things undertaken by the new 
management. For this purpose alte: 
nating-current distribution was natur 
ally chosen and there were installed 
two Curtis vertical turbo-generators o! 
500 kilowatts capacity each. These 
generated three-phase, sixty-cyele cur 
rent at 4,000 volts between the Y-con- 
nected lead wires and 2,300 volts be 
tween these the neutral of the 
four-wire distributing system 

To attain flexibility and permit inter- 
the 


classes of service two motor-generator 


and 


change of load between various 


15 WLP. 


Heine 


S15 WP, 
Heine 


315 WLP, 













sets were installed. One of these con- 
sisted of a 530-kilowatt synchronous 
motor driving two 250-kilowatt, 250- 
volt, direet-current generators. Thus 
the sixty-cycle system could feed into 
the low-tension direct-current system or 
the operation could be reversed, as load 
conditions demanded. By the connec- 
tion of the two direct-current machines 
in series to the local railway lines the 
sixty-cycle system could even feed the 
traction system or the reverse. The oth- 
er motor-generator set consisted of a 
sixty-cyele 300-kilowatt synchronous 
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motor driving a rotary converter used 
principally as a double-current gener- 
ator and supplying either 550-volt di- 
rect eurrent to the local railways, or 
twenty-five eycle three-phase current 
for stepping up to 13,200 volts for 
transmission to the interurban substa- 
tions. These two sets proved of ines- 
timable value during the enlargement 
nd rebuilding of the plant as they en- 
bled machines to be cut out and 


hanged about and at the same time | 


‘rmitted those machines that remained 


i operation to carry their full load for | 


ie supply of all five classes of service 
ithout appreciable interruption. 

rhe activity of the new management 
n securing new business enabled it to 


+ -210 HP. Wheels 


foresee a period of great expansion for 
which the capacity, even with the addi- 
tions already made, was woefully inad- 
equate. Most of the old equipment of 
the plant also, while still giving good 
service, was reaching the period of ob- 
solescence. The multiplicity of dyna- 
mos and belts, together with the line 
shafts, took up much room for a small 
capacity and required a relatively large 
number of station attendants. The re- 
tirement of this equipment to make 
room for the much more powerful and 
compact machinery of the present was 
evidently urgently needed. The neces- 
sary changes and additions were so 
radical and the task of making them 
without serious interruptions to the 
steadily increasing service was ac- 
knowledged to be so difficult that the 
alternative of building an entirely new 





station and later abandoning the old 
plant was considered. The excellent 
location of the plant, with its water 
power, abundance of condensing water, 
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FIG. 4.—LAYOUT OF NEW PLANT. 


and good ecoaling facilities from two 
railroads, secured the adoption of the 
original plan, however. It was felt that 
the two auxiliary stations would afford 
some relief and that by proceeding cau- 
tiously the entire rebuilding of the sta- 
tion could be earried. out with a mini- 
mum of expense. 
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Plans were therefore prepared for 
the new station to be thoroughly mod- 
ern in all details and to anticipate a 
few years’ increase of load. By ex- 


i. 
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tension to the south, future expansion 


may readily be provided for.  In- 


volved in the plans was the complete 
the water-power equip- 
the 


rebuilding of 


ment, as well as re-arrangement 
and extension of the steam-power 
The the 
tion, as it will be completed in a few 


in Fig. 4. A ecom- 


ap- 


paratus lavout of new sta- 


months, is shown 





HE NEW ROOF OVER 


and 4 fair 


important 


parison of-Figs. 3 gives a 
the 
work 
the 


construction work to be 


idea of most changes 


and new undertaken 


One of first features of the re- 
taken up was 
Although this 


part of the plant has now become the 


the hvdroeleetrie end 


KLECTRICAL 


THE OLD ONE 
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PARTLY COMPLETED 
THWEST 


VIEW OF 
PLANT FROM 


Sol 


minor one, as its capacity is but 600 
kilowatts, the water right makes a val- 
uable auxiliary to the plant. The mean 
available head varies from nine to 
seven feet. The wheel house was com- 
pletely rebuilt of solid 


1909 and there was installed one new 


econerete in 





REVIEW AND 
sixty-two-inch water wheel, making a 
total of eight wheels bevel-geared to 
shafts. Direct-connected to 


two line 


four direct-current 
generators each developing 150 kilo- 
watts at 125 to 175 volts. 
ly supply the three-wire direct-current 
distribution the 
the city; this has been gradually re- 


these shafts are 


These part- 


system in center of 


stricted to the area of the densest 
load. 

The Rockford Water Power Com- 
pany, in which the Rockford Electric 
Company is heavily interested, built a 
new reinforced-conecrete dam _ across 
the Rock 
the old 
structure 
feet, 


and 


River directly in front of 
dam. The 
length of 


erib new 
total 
an average height of twelve feet 
at the 
on 


wood 
has a 56D 
average width base of 
feet. The the 


dam was completed in the record time 


an 
sixteen work new 
of four and one-half months between 
July and December, 1910. Both day 
and night shifts were employed and 
electrically driven 
The Rock- 


Electrie Company supplied eur. 


an assortment of 


machines was made use of. 
ford 
rent to three electric pumps, two der- 


rick hoists, a concrete mixer and an 


air well as a large 


number of are lamps, all of which ma- 


compressor, as 


terially facilitated the work. 

While the work the river was 
proceeding, the rebuilding of the 
steam plant was also earried on with- 
out interruption. One of the first 
things done in this section of the plant 
end of the 
engine room and rebuild or strengthen 
parts of the other brick walls so as to 
provide a runway for an electric trav- 


on 


was to extend the north 


eling crane and to carry a new trussed 
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and reinforced-concrete roof. The 
walls were all carried higher and the 
new roof built over the old wooden 
one, as shown in Figs. 5 and 6. 
Aside from the two 550-volt direct- 
current railway generators, each con 
nected to a cross-compound engine, 
every piece of machinery in the engine 
room had to be either bodily thrown 





REMOVING OLD ROOF 


shifted about to a 
The work had 


to be done piecemeal and required the 


out or had to be 


more suitable location. 


greatest ingenuity in order to prevent 
accidents or breakdowns of 


The full details of how these 


serious 
service. 
changes were made would fill several 


a 
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§.—VIEW 
PLANT 
pages of this article and can therefore 
only be summarized. A comparison 
of Figs. 3 and 4 tells the story effec- 
tively. 
The main generating units in the 
new engine-room equipment are three 


horizontal Curtis  turbo-generators. 
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One of these is a 2,500-kilowatt, twen- 
three-phase, three-wire 
the interurban 


ty-five-cycle, 
generator for service ; 


another is a 2,500-kilowatt, sixty-cycle, 


three-phase, four-wire generator for 


lighting and power ser- 
5 t 

is similar to the 
ceding, 5,000-kilowatt 


The last unit is now being put 


ommereial 
ce: the third 
but is of 


pre- 
rat- 
ing. 
the two others have been running 
some time. All 
nerate at 4,000 volts, which is used 


l 


these machines 


FIG. 9 


directly for the seven sixty-cycle dis- 
tributing circuits going to all parts of 
the 


area; 


relatively small 
the 
the twenty-five-cyele machine is step- 
ped up by three 1,000-kilowatt water- 
transformers to 13,200 
to the interur- 
ban railway There 
three of these high-tension lines, one 


the city except 


direct-current current from 


and oil-cooled 
volts for transmission 
substations. are 
going to Belvidere, another to Free- 
port, and the third to Beloit and Janes- 


ville. 
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To permit of ready interchange of 
load between the sixty-cycle and the 
there is a 


twenty-five-cycle systems 


750-kilowatt frequeney-changer con- 
sisting of two synchronous machines, 
each of which can be operated as the 
generator or motor. 
Three 


veloping direct current for the Edison 


motor-generator sets for de- 
three-wire system or the railway sys- 
tem are being Each of 


these consists of a 750-kilowatt, sixty- 


provided. 


eyele synchronous motor direct-con- 


direct-current 
the 


nected to two 275-volt 


venerators, one on each end of 


motor shaft. By connecting in series 
the two dynamos of each set, the 550- 
volt railway load can be supplied from 
these machines. 
The Brush are 
were found to be 
for use in the street-lighting 
circuits. They were therefore moved 
to the north end of the engine room 
pairs to four 


machines of the old 
plant excellently 


suited 


and coupled up in 
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motors of 200-horsepower each, three 
of these motors being direct-current to 
utilize the water power after midnight 
and the alternating-current. 
The are machines supply 6-6-ampere 


fourth 


constant current to 125 ares each. 


These four motor-generator sets there- 
fore have a total capacity of 1,000 
lights. 

For excitation there was installed a 
engine 


150-horsepower Westinghouse 


direct connected to two exciters, one 


GENERAL VIEW IN ENGINE ROOM DURING LATTER PART OF RECONSTRUCTION PERIOD. 


for the sixty-evyele and the other for 
and 
125- 


There is also a seventy- 


the twenty-five-cycle generators, 


synchronous motors. These are 
volt machines. 
five-kilowatt motor-generator exciting 
set, besides provision for exciting from 
the three-wire direct-current system. 

In the old plant, the switchboard 
equipment was scattered around in dif- 
ferent parts of the engine room, there 
being separate boards for the different 
classes of service. An entirely new 


equipment is being installed along the 





788 


west wall of the engine room, as shown 
Here a switchboard gallery. 
and 
high-tension compartments underneath 


in Fig. 4. 


is being erected with oil-switch 


the main floor. This gallery com- 


mands a view of all the generating and 


on 


converting machinery and from it all 
this electrical equipment and the out- 
going transmission and feeder lines are 
controlled, with the exception of the 
are circuits for street lighting, for 
provided 
The 
entire switchboard is being equipped 
the 


recording 


which a separate board is 


directly east of the are machines. 
modern indicating and 


with most 


instruments, remote-control 
switech-gear for the alternating-current 
circuits, regulating and protective de- 
ete 

Before leaving the engine room it is 
the 


vices, 


necessary to refer to condensing 
equipment for the steam prime movers. 
the 


Each ot steam turbines has a sep- 


surface condenser of 


The 


simplified by 


arate 
auxiliaries are 
that 
above 


the 


make condenser 
cooling 
the 


condensers 


the faet 


water is taken from dam 


and discharged from 
helow the dam, thus practically secur- 
ing a syphon and requiring little power 
the 


vacuum and circulating pumps are op- 


for circulating pumps. The 


erated by a single engine for each 


condenser. Each of the turbines is ar- 


ranged to exhaust into its condenser. 


into the district-heating system, or into 
the The 
pound engines for the railway service 


atmosphere two eross-com- 
are each provided with a Bulkley baro- 
The 


auxiliaries is 


from 
feed- 


metric condenser exhaust 
all the 
water heating 

The 
the 
same time as the reconstruction of the 


used for 


rebuilding and enlargement of 


boiler room was earried on at the 


engine room. The walls were strength- 
ened so as to support a new steel truss 
reinforced-conecrete An 
to the south and this 


and roof. ad- 
dition was built 
arranged so it can be further extended 
as additional boilers are required. 
The boiler equipment had consisted 
of water-tube boilers provided 
with The three 


oldest of these boilers were replaced 


nine 
under-feed stokers. 
one by one by Stirling boilers, each of 
500 horsepower and equipped with a 
Two additional Stirling 
The six remain- 


superheater. 
boilers were installed. 
ing Heine boilers were completely 
overhauled; each of these is now also 


rated at 500 horsepower. Each of the 
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eleven boilers was equipped with a 
Babeock & Wilson chain-gate mechan- 
ical stoker temporarily driven by 
stoker engines; motor drive will soon 
installed for all stokers. 

In the original plant, there was a 
great deal of manual handling of the 
coal both in unloading and firing. This 
has been entirely dispensed with. As 
been in- 


be 


shown in Fig. 7, there has 
stalled a Jeffrey bridge crane of seven- 
ty-foot span, which has a bucket cap- 
able of taking up fifty-four eubie feet 
of 


handle 


coal at one grab and ean easily 
sixty tons per hour. This 


fifty-two 
Sep- 


bucket is operated by two 


horsepower motors for hoisting. 
the bucket 


arate motors shift along 
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from a pit in the basement into the 
railroad cars. 

Two reinforced-concrete stacks were 
built, each having a height of 225 feet: 
the internal diameter of the north 
stack is ten feet and of the south 
stack fourteen and one-half feet. Both 
stacks are lined throughout with radial 
fire-brick. They are designed for zero 
tension in a hundred-mile wind 
are of substantially monolithic 
struction. Adjoining the 
two Webster feed-water 
four feed-water pumps. 

Throughout both the 
rooms new steam 
been 


and 
con 
stacks ar 
heaters and 
engine and 
and water 


All the 
steam piping is provided with steel] 


boiler 


piping has installed. 








SOUTHWESTERN PART OF ENGINE ROOM WITH PART OF SWITCHBOARD 


GALLERY 


the bridge and move the bridge along 
the track. The coal is picked up from 
the cars on the tracks spanned by the 
crane and dumped through an opening 
in the roof. into coal trunks or hop- 
pers of 500-tons capacity over the east 
end of the From these 
hoppers it feeds through spouts to the 
A motor-driven crusher runs 


boiler room. 


stokers. 
roof and through this 
of coal are dumped 
before dropping to the coal trunks; 
thus any size of coal available on the 
market can be converted to screenings, 
for which the grates are adapted. The 
same erane is used for loading ashes 


on rails over the 
the larger sizes 


IN VIEW. 


fittings and valves and welded flanges. 
Four new between 
the engine and boiler rooms. As these 
pass over the open trackway between 
the two buildings, extra magnesia cov- 


headers were run 


ering was applied to these headers and 
they were further protected by an 
external sheathing of galvanized iron. 

The foregoing has given 
some idea of the magnitude and char- 
acter of the changes made in the Rock- 
ford plant in the last two years. Some 
conception of the difficulties encount- 
ered may be obtained from the accom- 
panying construction views. In the 


winter of 1909-1910 a large part of the 


probably 





April 22, 1911 
outside wall surface consisted of tarred 
paper. Nearly all the time a large 
number of temporary cables had to be 
strung between machines and switch- 
hoards. But despite the generally 
torn-up condition of the plant during 
all these changes, it continued in active 
service without appreciable interrup- 
on and without serious accidents. In 
«t. the load was steadily increasing, 
hich made the problem the more dif- 
ult, because before taking an old 
ichine out of commission everything 
d to be in readiness to replace it by 
new unit in the shortest possible 
Before closing a review of the 
anges in the Rockford power plant, 
is necessary to refer briefly to the 
iking growth of the Rockford Elec- 
ic Company’s system which necessi- 
ited rebuilding of its station. When 
ie company took possession of the 
roperty in May, 1908, there were 1,369 
onsumers on the lines with a _ con- 
ected lighting load of 1,500 kilowatts 
nd a connected motor load of 1,720 
less than two 
During the 


orsepower. In years 
hese figures had doubled. 
ast two years this growth has steadily 
-ontinued, so that now there are 3600 
with a connected lighting 
of about 6,500 kilowatts and a 
‘onnected motor load of some 5,500 
horsepower. Coincident with the rapid 
development of the residence and com- 
mercial lighting load and of the in- 
dustrial power load, there has been an 
development of 
being in 


‘onsumers, 


load 


almost phenomenal 

eleetrie vehicle load, 
Rockford, principally through the ef- 
forts of the central-station company, 
now no less than 155 electric automo- 
There has been also a marked 


there 


biles. 
inerease in electric heating and other 
eleetrical household applications, and 
in electrie signs, of which there are 
about 180 with over 12,000 ineandes- 
cent lamps. The railway load has stead- 
ily inereased. While are 
lighting has not been increased great- 
ly, there has been developed a strong 
movement for ornamental street light- 
ing with tungsten clusters on Minneap- 
olis-type columns with four sixty-watt 
and one hundred-watt tungsten lamps 
in each cluster. With such a growth 
due to the adoption of the most pro- 
gressive methods of new-business get- 
ting it is not surprising to learn that 
the average annual load factor on the 
-central station has risen to over fifty- 


the street 
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one per cent. The wisdom of the man- 
agement in providing a modern station 
capable of still further enlargement is 
therefore apparent. For while the 
present rated prime mover capacity 
(11,650 kilowatts) provides the extra- 
ordinary generating capacity of one 
kilowatt for each four inhabitants, the 
time when even this will prove inade- 
quate is not difficult to foresee. 

The new dam was designed by D. 
W. Mead, of Madison, Wis., and the 
water-wheel house by M. B. Feldman, 
of New York. The engineering de- 
sign of the steam plant was made by 
Sargent & Lundy, of Chicago. The en- 
tire reconstruction was under the sup- 
ervision of F. H. Golding, manager of 
the Rockford Electric Company, to 
whom thanks are due for most of the 
data on which this article is based. 


— $3 


Anniversary Dinner to B. M. Downs. 


H. M. Brookfield and F. Brookfield, 
of the Brookfield Glass Company, gave 
a dinner to B. M. Downs, vice-presi- 
dent of the company, celebrating the 
twenty-fifth anniversary of his associ- 
ation with that company, at the Union 
League Club, New York City, Friday 
The 
was a particularly enjoyable one, and 
was attended by about twenty-five gen- 
tlemen, all acquaintances of long stand- 
ing of the guest of honor. 


Judge T. M. 
toastmaster, after an 
had been discussed, and the first 
marks of the evening were made by 
Frank Brookfield, secretary and treas- 
urer of the Brookfield Glass Company, 
who expressed the appreciation that he 
and his brother, and also their father 
when he was alive, had for Mr. Downs, 
who, a quarter of a century ago, be- 
came with the Brookfield 
glass-insulator interests. Mr. Brook- 
field’s were received with 
much enthusiasm. Afterwards nearly 
every one in the pleasant company was 
called upon, and remarks appreciative 
and jocularly critical were made for 
the benefit of the guest of honor, the 
electrical gentlemen present develop- 
ing into star orators in many instances. 


evening of last week. occasion 


Debevoise acted as 


excellent menu 


re- 


connected 


remarks 


At the conclusion of this symposium, 
Mr. Downs, the guest of honor, spoke 
at some length, referring feelingly to 
the pleasant associations with the com- 
pany and its officers, and then, in turn, 
replied to the various speakers who 
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had addressed their remarks to him 
during the evening. During the course 
of his remarks, Mr. Downs read a very 
complimentary and interesting tele- 
gram from Daniel C. Hemingray, of 
Covington, Ky., who expressed great 
regret at his inability to be present. 
Mr. Hemingray is the head of the Hem- 
ingray Glass Company. 
Among those present were: 
Brookfield, secretary and _ treasurer, 
Brookfield Glass Company; R. G. Hem- 
ingray, president, Hemingray Glass 
Company; R. E. Gallaher, secretary, 
New York Insulated Wire Company ; 
W. L. Fort, Western Electric Com- 
pany; R. B. Corey, president, R. B. 
Corey Company; E. W. Rockefellow, 
supply sales manager, Western Elee- 


Frank 


tric Company; J. B. Olsen, secretary, 
Habirshaw Wire Company; F. F. 
Downs, treasurer and manager, United 
States Can Company, Cincinnati; W. 
Joerger, General Chemical Company ; 
W. S. Benedict, Benedict & Benedict ; 
Herbert Sinclair, Star Porcelain Com- 
pany; T. L. Cuyler, assistant treasurer, 
Postal Telegraph-Cable Company; C. 
C. Hay, Ingersoll-Rand Company; A. 
H. Pease, president, Hart & Hegeman 
Manufacturing Company; A. T. Clark, 
Cireular Loom 
manager, 


secretary, American 
Company; Walter 
Westinghouse Lamp Company; B. M. 
Downs, vice-president, Brokfield Glass 
Company; T. M. Debevoise, George W. 
Elliott, Clarence Winter and Charles 
W. Price. 
The menu was as follows: 
MENU 


Cary, 


Pamplemousses Glacées 
Tortue Verte au Clair 
Alose Désossée sur Planche 
Concombres 


Agneau de Printemps 
Pois Nouveaux Pommes Chateau 


Petits 
Sorbet Floride 


Pintades Roties, Gelée de Groseilles 


Coeurs de Laitues 


Glaces aux Fraises 
Petits Fours 


Café 


Perrier Jouet Brut 


Apollinaris 


The Mid-State Independent Telephone 
Association. 

The Mid-State Independent Tele- 
phone Association was recently organ- 
ized at Geneva, N. Y., by owners and 
representatives of twenty-four inde- 
pendent telephone companies. The as- 
sociation has for an object the advance- 
ment of independent telephone inter- 
ests. 
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Missouri Electric, Gas, Street Railway and Water Works Association. 


The fifth annual convention of the 
Missouri Electric, Gas, Street Railway 
and Water Works Association was held 
at the Jefferson Hotel, St. Louis, Mo., 
April 13, 14 and 15. 


decidedly successful from every stand- 


The meeting was 


point; there was present a large per- 
centage of the membership of the asso- 
ciation, and the well arranged and in 
teresting program of papers, inspection 
left 


trips and entertainment features 


nothing to be desired. 

The first session was ealled to order 
promptly at 10 a. m. on Monday morn- 
ing. Pres. R. J. Irvine then introduced 
Mayor Kreismann, of St. Louis, who ex- 
tended to the delegates a cordial greet- 
ing of welcome. He expressed the hope 
that the subjects considered by the as- 
sociation be of such nature as to benefit 
the publie and officials, both state and 
municipal, as well as the utility com- 
panies, thus making for closer relation- 
ship between all concerned. 

President Irvine replied very briefly, 
lamenting the fact that his recent ill- 
ness prevented him from preparing a 
presidential address. The reading of 
the the 
then taken up, this being followed by 


minutes of last meeting was 


the election of new members. 

In connection with the latter a dis- 
cussion took place as to the advisabil- 
itv of admitting municipal plants to 
membership. In former vears these 
plants were barred from the associa 
Supplementing a motion revers- 
ing this attitude, 
quently earried, Alten S. Miller, presi- 
the Light & 
Power Company, St. Louis, said that 


tion. 


which was subse 


dent of Union Electric 
the barring of municipal plants was in 
direct opposition to fundamental ob- 
jects of a state association—namely, 
those of co-operation and edueation. He 
said that such action would foster the 
impression that private plants were an- 
tagonistic towards the public and mnu- 
nicipalities and that the association’s 
aim should be to prove the opposite. 
Minor 


following which an adjournment 


business was then taken up, 
was 
taken until the afternoon. 
MONDAY AFTERNOON. 
At the afternoon session a paper en- 
titled ‘‘Centrifugal Pumps’ 


sented by W. H. Reeves. This paper, 


’ was pre- 








which was illustrated by curves and 
diagrams, is presented herewith in ab- 


stract: 
CENTRIFUGAL PUMPS, 
The early portion of this paper is de- 
voted to a comprehensive review of the 


characteristics and development of the first 
centrifugal pumps. The conditions of de- 
sign and manufacture which obtained up 
to the application of the electric motor 
to the centrifugal pump were described. 
Until that time development was confined 
to the single-stage pump but today greater 
efficiency and more satisfactory operation 
is inherent in practically all pumps of the 
centrifugal type. Explaining their charac- 
teristics of design Mr. Reeves said that 
while apparently they were very simple to 
the user, the manufacturer found many 
complex problems to solve. In connection 
with the subject of efficiency of pumps a 
government installation was cited where 
seventeen fifty-four-inch centrifugal pumps 
direct connected to constant-speed motors 
were installed, although their maximum effi- 
ciency was rated at seventy-eight per cent 
as compared with an efficiency of eighty- 
five per cent guaranteed by a rival bidder. 


This condition was due to the fact that 
greater horsepower motors were required 
to operate the higher-efficiency pumps. Mr. 


Reeves said that in considering the efficien- 
cy of a pump all of its characteristics 
should be considered and rigid tests should 
be made at exact contract conditions. The 
paper considers lubrication of pumps, and 
goes into a detailed discussion of the most 


suitable material for construction, typical 
designs of the various parts, etc. In con- 
clusion, the method of operating centrifu- 


gal pumps as best suited to various condi- 
tions is taken up. For medium size plants 
the turbine-driven pump, which has some 
excellent features, was recommended for 
boiler-feed pumps. In steam stations oper- 
ating non-condensing these units have be- 
come very popular. In steam plants op- 
erating condensing the motor-driven cen- 
trifugal pump was advocated. 


The discussion was opened by H. B. 
Shaw, who asked if it was the custom 
of manufacturers to rate the capacity 
of pumps at their maximum efficiency. 
Mr. Reeves said that it was the practice 
and that the greatest efficiency ought to 
oceur at the normal rating for which 
the pump is sold. 

In reply to a question by H. H. 
Humphrey as to what development has 
been made in the use of multi-stage tur- 
bine-driven Mr. 
Reeves said that they have not been en- 
rule the wells 


deep-well pumps, 


tirely successful. As a 
small in 
diameter of 


which 
the 


Conse- 


are very diameter, 


would limit the im- 


pellers to a very few inches. 
quently the rotary speed would have 
to be very high. Exact alinement for 
these high speeds, also, could not be 
properly maintained on account of the 
long drive shafts which would be re- 


quired. 


Fifth Annual Convention at St. Louis. ‘ 


Professor Shaw spoke of attempts to 


make the electric motor not 
but 
uniform pressure on different loads and 
different number of gallons per minute. 


and then to have an absolute limit. He 


constat 


variable, so as to give 


speed, 


spoke of some installations in build 
ings where elaborate electrical contro! 
systems are provided which virtuall) 
accomplished the stopping of the pum) 
and having it always ready for opera 
tion. 

In reply to a question asked by Jolin 
Hunter as to the number cf stages re 
200 to 250 Mr. 


Reeves said that boiler-feed pumps usu 


quired for pounds, 
ally run about fifty pounds per stage 
so that a pump running at from 200 to 
250 pounds would be a close decision 
between four and five stages, depend- 
ing on the speed limitations of the tur- 
bine. 

Professor Shaw asked if there was 
any accepted method of- using one 
pump for an ordinary pressure of sixty 
fire 120 


cited a one 


and a pressure of 
pounds. He 
pump is driven from a line shaft and is 


so arranged that changing the speed of 


pounds 


case where 


the shaft raises the pressure. 
Mr. that the 
varies as the square of the speed so 
that slight will 
quite a wide range in the head with the 
remaining This 
method limits the motors to variable- 


Reeves replied head 


very variation give 


capacity normal. 
speed direct-current machines. 

The next paper to be presented was 
entitled, ‘‘ Lubrication.’’ 
mistake in the printing of the program, 
H. B. Shaw was given as the author in- 
stead of A. E. Flowers, of the Univer- 
An abstract of Pro- 


Owing to a 


sity of Missouri. 
fessor Flowers’s paper is given here- 
with. 

LUBRICATION. 


The engineering experimental station of 
the University of Missouri has for some 
time been carrying on elaborate experiments 
relative to lubrication and Professor Flow- 
ers’ paper was a preliminary report on this 
work, which when completed will be pub- 
lished in bulletin form. The author intro- 
duces the subject with an exhaustive com- 
mentary on the various classes of lubri- 
cants, the causes and effects of good and 
poor lubrication and the value of determin- 
ing exactly what can be expected from 
the various methods of applying lubrication. 
It is absolutely essential to have surfaces 
well lubricated for the purpose of reducing 
wear, energy loss and temperature rise. 





















































































rt 








April 22, 1911 


There are two different classes of service 
which are all important in a consideration 
of lubrication, namely bearings and steam 
cylinders. The characteristics of each of 
these two classes were fully explained by 
Professor Flowers. By means of charts 
which were exhibited the two forms of ap- 
paratus employed at the University were 
described. In both the apparatus for mak- 
ing tests on bearing lubrication and cylin- 
ier lubrication an electric motor is em- 
ployed for driving the shaft and piston. In 
oth cases the motor losses are subtracted 
from the motor input which gives the net 
input. From this the mean effective pres- 
sure required to drive the cylinder is ob- 
tained and the friction coefficient calcu- 
lated. A test on a bearing 3.25 inches in 
diameter by nine inches long was conduct- 
ed in which the shaft operated at a speed 
of 700 revolutions per minute with a total 
load of 176 pounds. Temperature readings 
taken at different runs averaged 35.6 de- 
erees: current consumption averaged from 
22 to 2.27 amperes; the motor loss aver- 
aged 0.57 amperes giving an average net 
imput of from 1.63 to 1.70 amperes. The 
friction coefficient correspondimg to these 
readings averaged 0.02475. Three similar 
tests were carried on with the steam cylin- 
der; one without steam in the cylinder, one 
with steam at atmospheric pressure and 
one with high-pressure steam. The general 
observation of these cylinder tests was that 
in cylinders, friction loss increases with in- 
crease in pressure in the steam. In con- 
clusion Professor Flowers said that for ev- 
ery lubrication there is a set of working 
conditions under which the results found 
may be obtained. 

In the discussion, P. E. Bertrand 
asked whether in making practical tests 
of lubricants, it is trustworthy to sim- 
ply depend upon the temperature rise 
with the various lubricants—would it 
indicate the amount of power that is 
transformed from friction into heat. 

Professor Flowers replied that the 
great difficulty is that you do not have 
constant room temperature to begin 
with. If you start with a certain room 
temperature and get a certain rise you 
will get a different rise if you start 
from a different room temperature. Ab- 
solutely constant room temperature is 
necessary for a test of that kind. 

Alten S. Miller asked if any compar- 
ison of tests had been made between 
the apparatus described by Professor 
Flowers and the Thurston lubrication 
tester. Also whether the friction of the 
piston nearest the driving motor, which 
acts as a eross-head had been figured. 

Professor Flowers briefly describes 
the Thurston apparatus, pointing out 
that it was exeellent for testing bear- 
ing friction. He said with this appa- 
ratus a certain clearance for any good 
oil may be determined definitely but 
it does not determine a definite clear- 
ance for all oils. He recommended the 
Thurston apparatus particularly for 
railroad lubrication tests. In regard 
to the eross-head effect Professor Flow- 


ers said that he did figure it and his 
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results show a difference of approxi- 
mately six per cent. 

Speaking of lubrication of cylinders 
when superheated steam is used, Mr. 
Miller said that the oil does not seem 
to adhere to the walls of the cylinder 
as it does with saturated steam and he 
asked if any tests had been made with 
different temperatures of superheat. 
Professor Flowers said that tests were 
now being prepared in this connection. 

H. H. Humphrey briefly outlined an 
experiment he had carried out a num- 
ber of years ago which comprised a 
test on bearing lubrication when an 
electric current was passing through 
the bearing. 

P. A. Bertrand asked why certain 
materials are considered especially 
good for bearings and others are not, 
if it is true, as stated, that the surface 
of the bearing does not affect the fric- 
tion if there is a sufficient film of oil 
between the moving and stationary 
parts. Professor Flowers said that in 
starting before the oil has spread whol- 
ly over the surface the metal surfaces 
are actually in contact and a certain 
amount of wear takes place; therefore 
good material is essential under those 
conditions of lubricating. 

C. L. Clary said that he concludes 
from the experiments made by Profes- 
sor Flowers that the splash system of 
lubrication is the most preferable. 

Following this discussion, Judge 
Daniel D. Taylor, of St. Louis, deliv- 
ered an extemporaneous address on the 
subject of ‘‘Liability Insurance for 
Public Service Corporations.’’ Judge 
Taylor spoke of the high cost of in- 
surance and outlined a plan that has 
already been started whereby an in- 
ter-insurance association, composed of 
St. Louis men will greatly reduce the 
prevailing cost of all subscribers to the 
plan. Each subscriber authorizes an 
agent to exchange indemnity on its be- 
half with other subscribers and the lia- 
bility of each is kept individual. The 
plan contemplates that the insurance 
shall go only from one subseriber to 
another and any profits that are made 
belong to the subscribers. The ex- 
change, or agents, will be under the 
control of an advisory board. Judge 
Taylor likened this plan to mutual in- 
surance except that there is no common 
fund against liability risks but the lia- 
bility of each subscriber is limited by 
the amount of his deposit. Judge Tay- 
lor said that the plan is new for pub- 
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lic utility companies, but has been used 
for many years by laundrymen, lum- 
bermen and others with excellent re- 
sults. 

FRIDAY MORNING SESSION. 

The first paper at the session on Fri- 
day morning was entitled, ‘‘ Illuminat- 
ing Engineering,’’ and was presented 
by J. H. MeGlensey, illuminating engi- 
neer of the Union Electric Company of 
St. Louis. 

ILLUMINATING ENGINEERING, 

This paper was particularly comprehen- 
sive in scope, comprising a discussion of 
the underlying principles of illuminating 
engineering from the central-station stand- 
point; definitions of all terms encountered 
and suggestions and recommendations for 
typical and unusual installations with ex- 
hibits of practically all types of reflectors, 
curves of efficiency, and lantern slides of 
typical installations. Mr. McGlensey said 
that light is a quality; illumination the phe- 
nomenon produced by light and illuminating 
engineering the science of properly distrib- 
uting illumination. He defined the terms: 
foot-candle, lumens, flux, law of inverse 
square and coefficient of reflection and in 
connection with the latter exhibited a chart 
giving the coefficient of reflection for prac- 
tically every color and tint of interior dec- 
oration. Speaking of frosted versus clear- 
globe incandescent lamps, Mr. McGlensey 
urged the use of the full-frosted lamp in 
every case, equipped with proper reflectors. 
In connection with this a practical dem- 
onstration was made of all standard types 
of reflectors. Two lamps were hung in 
two darkened cabinets and by applying the 
different reflectors the varying results could 
be observed. This demonstration was sup- 
plemented with lantern slides of curves 
showing the distributing qualities of each 
type. Recommendations were made for 
each reflector in its particular field. Mr. 
McGlensey spoke briefly of store and office 
lighting, recommending clusters of 100-watt 
tungsten lamps, with proper reflectors, sus- 
pended near the ceiling. Indirect lighting 
was considered and views shown of ap- 
proved installations. 


Messrs. Bertrand and Gleeson dis- 
cussed this paper briefly. Mr. Bertrand 
emphasized the importance of the idea 
that central stations should sell light 
rather than current. He spoke of store- 
window lighting and said that in Jef- 
ferson City no customer is allowed to 
illuminate his window with a single 
light source for the reason that it was 
sure to cause shadow. Another point 
recommended by Mr. Bertrand was 
an odd number of lamps, particu- 
larly in a small store, so that the al- 
ternate lamps can be placed on separ- 
ate switches. He also advocates the 
placing of lamps near the four corners 
of a room. 

Mr. Gleeson urged that the curves 
showing the comparative distribution 
about a clear and frosted lamp be re- 
produced and distributed to lighting 
solicitors to aid in better illumination. 

The next paper was entitled ‘‘The 
Electric Vehicle,’’ and was presented 









St. Louis. An 


abstract of this paper is given here- 


by Herman Spoehrer, of 


with. 

VEHICLE, 

directed attention to the 
motor-driven vehicles of 
that the sales for the 


THE ELECTRIC 

The author 
enormous field of 
all kinds, stating 


past year amounted to $250,000,000. Many 
are pleasure vehicles, but the field of the 
commercial vehicle is enormous and has 
grown to its status in only a few years 
of development In 1907 there were in 
St. Louis only eighteen electric cars, not 
giving very satisfactory service, but to- 


400 and 500 elec- 
of service to 
that his 


day that city has between 
tric vehicles giving the best 
the users. Mr. Spoehrer stated 
company was the pioneer in the develop- 
ment of central-station automobile load, 
and that in carrying out its policy of 
growth, it maintained at present eleven 
garages caring for electric vehicles. The 
revenue of three of these charging stations 
amounted to an average of $5,000 each per 
annum. In the case of central stations 
building up a vehicle load too much care 
can not be exercised in properly selecting 
the vehicles for certain classes of work, both 
as to capacity and type. The importance of 
satisfying perfectly those first to use electric 
vehicles is paramount. Quoting from P. D 
Wagoner on the subject of central-station 
profit the author remarked: “There is no 
energy-consuming device that approaches 
the potential possibility as a curative of 
not only the daily load factor, but the year- 
ly load factor, possessed by the electric 
vehicle, particularly the commercial vehicle, 
duty to perform six days a 
week jn the year.” This re- 
a short table showing 
vehicle compared 
flatirons, et« 


which has a 
week and every 
mark was enforced by) 
how the income from a 


with the income from lamps, 


Following this paper lantern slides 


of the various types of electric pleasure 


vehicles were shown There was no 
discussion. 
‘‘Ornamental Street Lighting,’’ by 


N. J. Cunningham, was the next paper 


presented. 
ORNAMENTAL STREET LIGHTING. 

discusses very ably how a 
and interior appearance ol 
business and the value of 
lighting in this conne 
tion The increased sign, window and 
store-lighting business which invariably 
follows ornamental street-light installations 
was cited as one strong argument for cen 
tral-station activity in this direction, in ad- 
dition to the revenue from current for such 
installations. Also one installation of orna- 
mental street lighting brings on others. 
Much depends on the manner in which this 
business is secured and Mr. Cunningham 
referred briefly to various methods which 
have been successfully employed. It is bad 
policy to have the public reason that a cen- 
tral station is advocating ornamental street 
light simply to increase its profits. It is 
therefore advisable to have civic associa- 
tions, business clubs, real estate men or 
others handle the business, the central sta- 
tion acting only in an advisory capacity. 
The paper states that by recounting the 
advantages of ornamental instaliations, such 
as increased value of property, greater 
business, city advertising, etc., in an im- 
partial manner the central station neéd not 
take the initiative, except in extreme cases. 
The paper is concluded with detailed in- 
formation relative to the street lighting in- 
stallation in Springfield. Cost data are 
given on the various types of posts; rates, 
cleaning inspection, etc., are briefly referred 


This 
street, 
a store 
ornamental 


paper 
building 
affects 
street 


to, 
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H. B. Shaw opened the discussion, 
asking whether the series or multiple 
system has been employed in Spring- 
field and how the lamps are controlled. 
Mr. Cunningham said that at present 
all lamps were in multiple but a change 
to the series system was contemplated 
on account of the greater durability of 
There is one switch 
In re- 


the series lamp. 
for each bloek in Springfield. 
ply to a question by Prof. Shaw as to 
the relative merits between the lumi- 
nous are and tungsten installations, Mr. 
Cunningham said the tungsten lamp 
was preferred in smaller towns on ac- 
count of the greater ornamentation pos- 
sible. 

O. H. Caldwell said that the only 
large series installation he has heard of 
is in Gary, Ind. He spoke of the meth- 
od adopted in Toledo, for connecting 
the ornamental installation to the city 
are cireuit. 

P. A. 


cost of series installations as compared 


Bertrand spoke of the higher 


with multiple, on account of more ex- 
pensive sockets and lead-covered cable 
being more expensive on account of ear- 
rying a higher voltage. He also said 
that 
underground would be likely to start 


the 


putting an ornamental system 


agitation in regard to putting 
whole system underground. 

J. G. Harsh asked whether the cost 
of renewals is greater when tungsten 
brackets are attached to trolley poles. 
Mr. Cunningham said that at first the 
breakage was greater but with the new 
tungsten lamps it has been greatly re- 
duced. 

C. L. 
lamps in series multiple thus combin- 


Clary spoke of arranging the 


ing the advantages of series lamps at 

the same time having low-tension wires. 
AFTERNOON SESSION. 

At the afternoon session the paper 

by H. C. Kimbrough, entitled, ‘‘ Dis- 

trict Steam Heating,’’ was presented 


first. An abstract of this paper is giv- 


en herewith. 


DISTRICT STEAM HEATING. 

This paper opens with a discussion of 
the importance of a public utility and the 
relation it bears to the community. The 
author states that in furtherance of a util- 
ity company’s policy to contribute to the 
publie’s welfare, steam heating should be 
included in the commodities supplied. An 
exhaustive discussion is given as to the 
advantages of district steam heating, both 
to the consumer and to the central station. 
A few ofthe more important ones mentioned 
are: reduction of fire risk, notrouble, more 
satisfactory service, heat always instantly 
available during heating season, increased 
value of property, all for the consumer; and, 
increased revenue, greater value to a com- 
munity, prevention of invasion of isolated 
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plants, no additional equipment, etc., to the 
central station. A number of noteworthy 
steam heating plants are described and the 
expenses and profits given. Complete cost 
was also given for various classes of in- 
stallations and the possible returns on the 
investment calculated. 


Professor Shaw opened the discus. 
sion. He caleulated, from the figures 
presented, that without steam heating 
a particular plant obtained one kilo- 
watt-hour from sixteen pounds of coa! 
and after steam heating was inaugurat- 
ed, from seven pounds. 

H. H. Humphrey asked of the rela- 
tive investment between the 
heating part of an equipment and the 
original electric equipment. Mr. Kim- 
brough said that it depends principally 
on the location of the plant from the 
business—or the amount of mains nee- 


steam- 


essary. 

Professor Shaw asked if comparisons 
had been made between total first cost 
of equipment for heating with live and 
with exhaust steam. Mr. Kimbrough 
replied that no definite comparison has 
been made but that all preliminary es- 
timates are made on live steam mains 
which are of sufficient size to accom- 
modate exhaust steam. 

In reply to a question of President 
Irvine as to what has been done i. 
towns of from 6,000 to 12,000 popula- 
tion, Mr. Kimbrough said that the 
greater per cent of all steam-heating 
business has been in towns of less than 
30,000. 

Professor Shaw expressed the opinion 
that high-pressure steam could be dis- 
tributed more economically than ex- 
haust steam and then supplied to the 
customers through reducing valves. 

The next paper, entitled ‘‘Coal and 
Water Gas,’’ was presented by P. A. 
Bertrand. It discussed the_ relative 
merits of coal and water gas, describ- 
ing the features of manufacturing each 
and a comparison of their advantages. 
The paper was discussed by Messrs. 
Miller, Evans, Barnard, Murray, Lowe, 
Pulk and MeArthur. 

SATURDAY SESSION. 

The coneluding session on Saturday 
morning was given over to an executive 
session at which admendments to the 
constitution were made and the officers 
It was 
also decided to hold the next annual 
convention at Joplin, Mo. The follow- 
ing are the officers declared elected: F. 
E. Murray, Louisiana, president; P. A. 
Bertrand, Jefferson City, first vice- 
president; J. G. Harsh, Joplin, second 

























April 22, 1911 


vice-president; C. L. Clary, Sikeston, 
third vice-president, and N. J. Cunning- 
ham, Springfield, secretary-treasurer. 

On Thursday evening the manufac- 
turers and St. Louis League of Elec- 
trical Interests tendered to the dele- 
cates a banquet, the feature of which 
was the stereopticon lecture on illumi- 
nation and street lighting by W. D’A. 
Ryan, of the General Electric Company. 
By means of over 250 views Mr. Ryan 
leseribed the development of illumina- 
tion from its inception to the present 
time. All types of illuminants were il- 
istrated in chronological order and 
nany interesting typical and unique 
ighting installations shown. 

On Friday afternoon the delegates 
were taken through the plant of the 
aclede Gas Light Company and had an 
pportunity to view the new retorts 
recently installed there. In the even- 
ng the Sons of Jove held a successful 


rejuvenation, a large class being ini-. 


tiated. 

Saturday afternoon a trip was made 
to the Ashley Street station of the 
Union Electric Light & Power Company 
where lunch was served and later the 
‘ity water works and filtration plant 
was visited. A theater party on Sat- 
urday coneluded the program. 


2: 
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Trains De Luxe for Electric Railway. 

The Illinois Traction System will 
shortly place in operation two-car 
trains composed of motor car and trail- 
er which will equal in every respect 
the parlor-car trains on the steam rail- 





roads. 

The motor ear will be of the library- 
buffet type and the trailer of the ob- 
servation-parlor-car type. Both cars 
will conform to the latest practice in 
ear building. An extra fare will be 
charged on all of these trains. The 
ears are being built in the shops of the 
St. Louis Car Company, St. Louis, Mo. 

+o 
Merger Bill Vetoed. 

Governor Aldrich of Nebraska 
vetoed the Minor bill, which authorized 
a merger between the Bell and Inde- 
pendent telephone companies of the 
state. The governor contended that 
such a bill would stop competition. 


has 


aoe 
> 


A bill has been introduced into the 
Pennsylvania senate providing that all 
water-power companies furnishing 
power for manufacturing or other pur- 
poses, should also supply power to the 
publie. 
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HYSTERESIS LOSSES IN SHEET 
STEEL. 


MONTHLY MEETING OF THE AMERICAN IN- 
STITUTE OF ELECTRICAL ENGINEERS. 


The two-hundred-and-sixty-first meet- 
ing of the American Institute of Elec- 
trical Engineers was held at the Engi- 
neering Societies Building, New York 
City, Friday evening, April 14, with 
President D. C. Jackson in the chair. 
Attention was called to the meeting of 
the International Electrotechnical Com- 
mission which will be held in Turin, 
Italy, simultaneously with the Electri- 
cal Congress. It was requested that all 
members and associates of the Institute 
who contemplate attending this Con- 
gress should communicate with the sec- 
retary of the Institute. 

The first paper of the evening was 
entitled ‘‘Effect of Temperature upon 
Hysteresis Losses in Sheet Steel.’’ by 
Maleolm MacLaren. 


EFFECT OF TEMPERATURE UPON 


HYSTERESIS. 


Hysteresis measurements were made at 
temperatures between twenty-four centi- 
grade and the transformation point (about 
780 degrees) by a wattmeter method, read- 
ings being taken at both twenty-five and 
sixty cycles in order to eliminate the eddy- 
current loss. The range of flux density 
used was 6,000 to 14,000 gausses. Samples 
were in the form of rings 2.54 centimeters 
wide with a mean diameter of 27.0 centi- 
meters. The thickness was about 0.04 cen- 
timeter. Commercial armature steel and 
high-silicon transformer steel were used. 
The heating was done in an electric fur- 
nace, the temperature being measured with 
thermo-couples. The wave form of the al- 
ternator used was approximately sinusoidal 
and precautions were taken to avoid dis- 
tortion. The «hysteresis loss with both 
materials decreased slowly at first with in- 
creasing temperature, but the rate of change 
increased more rapidly at higher tempera- 
tures. It became zero at about 780 de- 
grees. The exponent representing the vari- 
ation of hysteresis with flux density was 
found to vary between 1.56 and 1.61, the 
lower values usually applying to the higher 
temperatures. Throughout a large part of 
the range covered the values were close to 
1.6. Check measurements were made by a 
ballistic-galvanometer method on the arma- 
ture steel and the maximum discrepancy 
found was about seven per cent. 


A paper was then read by L. T. Rob- 
inson, entitled ‘‘Commercial Testing of 
Sheet Iron for Hysteresis Loss.’’ 

COMMERCIAL HYSTERESIS TESTING. 


This paper is a description of the methods 
carried out in the testing laboratory of the 
General Electric Company at Schenectady. 
These methods are discussed in the light 
of the practical requirements of makers 
and users of sheets under shop conditions. 
The requirements are: (1) the accuracy 
should be as great as that due to sampling 
the material: (2) dimensions, weight and 
treatment of sample should be such that the 
results represents the true average; (3) 
samples should preferably be uniform with 
those used by others; (4) the methods 
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should be quick and inexpensive; (5) the 
services of experts or special delicate in- 
struments should not be required. These 
conditions cannot be completely met, but 
two desirable forms of apparatus are de- 
scribed. The first uses a one-pound sample 
made up of strips 10 by 0.5 inches. These 
are used in a straight solenoid forming an 
open magnetic circuit. The voltage is 
measured by a secondary coil around the 
center of the specimen and is adjusted until 
its value is such that the actual loss in 
the entire specimen is the same as it would 
be with the nominal flux density uniform 
throughout the material. The wattmeter 
method of measurement is used at a fre- 
quency of ten cycles. The eddy-current loss 
is determined once for all for a particular 
grade of iron by running at other frequen- 
cies and a constant correction for this is 
made to the total measured loss. In addi- 
tion to the voltmeter coil, the solenoid car- 
ries a magnetizing winding and an addi- 
tional secondary which is connected to the 
potential circuit of the wattmeter. A liquid 
tachometer is used to observe speed and 
this and the reading scales of the watt- 
meter and voltmeter are arranged to be 
convenient to a_ single observer. The 
proper voltage to be used is determined by 
weighing the sample in a special balance 
graduated to give the voltage directly. 

The second method uses samples three by 
fifty centimeters, weighing ten kilograms, 
and the arrangement is a slight modifica- 
tion of the Epstein apparatus. Readings 
are taken at sixty cycles and a sine wave is 
used. Some results are also given of tests 
made upon rings by both the ballistic 
method and the wattmeter method, the two 
showing good agreement. All samples are 
annealed after cutting and before testing. 
If this were not done the disadvantage of 
the small samples would be very great. 
Tests are usually carried on at a flux den- 
sity of 10,000 gausses. The first method 
is considered to give a result correct with- 
in five per cent for the actual hysteresis, 
and the second method would give a total 
loss correct to two per cent. The accuracy 
obtainable with either arrangement is be- 
lieved to be within the limits of the ability 
of manufacturers to produce’ uniform 
sheets. The accuracy of sampling with a 
ten-kilogram sample is within four per cent 
and with the one-pound sample within ten 
per cent. The expense of testing with the 
Epstein method, including cost of mate- 
rial, is ten or twenty times that of the first 
method. The first method is suited to cases 
where a large number of tests at low cost 
are required. Where the tests are less nu- 
merous the Epstein apparatus is more sat- 
isfactory, and on account of its good fea- 
tures should be regarded as_ standard. 
While the method used at the Bureau of 
Standards is more accurate, it is not con- 
sidered suited to shop use, but rather to 
accurate research work. 


The discussion was opened by Clay- 
ton H. Sharp, who asked why iron wire 
had been used for the winding and sug- 
gested that it might influence the meas- 
ured losses. He suggested that the 
agreement of Professor MacLaren’s re- 
sults with the ballistic and wattmeter 
methods was not sufficiently close. He 
then discussed some of the other meth- 
ods and apparatus for magnetic testing 
and some of the difficulties which are 
met in this work. The long-period 
d’Arsonval galvanometer has greatly 
simplified ballistie work. He has not 
found either the Picou or the Koepsel 
apparatus very satisfactory. In prac- 
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tical work not only hysteresis loss but 
the eddy-current loss should be known 
so that the wattmeter method of meas- 
urement was the most satisfactory, and 
should be made at a definite tempera- 
controlled and 
temperature 


ture which should be 


stated, and a _ standard 
should be adopted for expressing re- 
sults. He called attention to the varia- 
tion of loss with wave-form and that 
the be determined 
in a secondary winding. The different 
pieces of the test materials should be 
The exact method 


form-factor should 


earefully insulated. 
of building a magnetic circuit is not 
important, but good joints at the cor- 
The 
selection of a sample seems to be the 
difficult connection 
with magnetic With 
samples doubt enters as to their rep- 


ners improve the power-factor. 


most question in 


testing. small 
resentative quality. Considerable trou- 
ble is experienced in the testing labor- 
atory from the fact that different sam- 
ples are sent in in different form and 
it would be very convenient if a stand- 
ard size of specimen could be adopted. 

E. F. Northrup considered that iron 
measurements should be made from the 


viewpoint since they are 


commercial 
principally of commercial interest and 


laboratory precision is of small impor- 


tance. Sinee conductivity decreases 
with higher temperatures it should be 
expected that the eddy losses would de- 
erease also, but the figures given by 
not bear this 


Professor MacLaren do 


out. Sinee both eddy losses and hys- 


teresis decrease with increasing tem- 
perature, these might outweigh the de 
ereased copper losses and make a high- 
er efficiency attainable in transformers 
hot. 
recalescence point in steels have shown 


a decided difference in the point found 


when run Experiments on the 


inereasing and decreasing tem- 
It is surprising that the 
shown in the 
magnetic measurements. He thought a 


measurement could 


with 
peratures. 
same difference is not 
ballistic method of 
be made more rapid, more accurate and 
require fewer observers by making it 
partly automatic, using recording in- 
struments. Progress in iron measure- 
ments should follow the line of seeking 
greater rapidity and using automatic 
processes. 

J. A. Capp deseribed some of the 
experiences of the Electric 
Company in using Mr. Robinson’s first 
method during the last ten years. - In 
purchasing steel it had been found best 
specifications 


General 


to give only chemical 
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based on the best magnetic results ob- 
tained from a wide variety of material, 
since the heat treatment very 
great influence upon the quality. The 
best heat treatment was found by a 
large number of experiments and in 
the. regular process of annealing the 
regularity and sufficiency of the an- 
treatment is determined by 
distributed throughout the 
Magnetie tests are used 


has a 


nealing 
samples 
heating pot. 
to supplement the pyrometers in cheek- 
ing the temperatures in the annealing 
furnace. When samples from a par- 
ticular part of the annealing oven show 
poor quality, the punehings in that part 
are sent back for re-annealing. When 
specific designs require especially good 
material it is selected from regular 
stock through the testing of such sam- 
ples, since the usual specifications are 
based upon the maximum and 
much of the material lies considerably 
The extensive use which is 


loss 


below this. 
made of this method of testing is pos- 
sible only by reason of the speed which 
may be obtained and the small quan- 
tity of material required. In the regu- 
lar work of this company 600 samples 
per week are tested on the average. 
This involves 26,000 strips, and it is 
done by two men. 

L. W. Chubb 
wire Windings in 
thought they 
Since the ex- 


criticised the use of 


for Professor 


work 


iron 
MacLaren’s and 
would introduce error. 
citing current is high when the per- 
becomes there would 
probably be distortion of the 
form at the high temperatures and this 
would decrease the apparent hysteresis. 
This would be intensified by the in- 
crease of resistance on the windings. 
In the Westinghouse laboratory a mod- 
ified Epstein method is used with strips 
15.5 inches long and 1.19 inches wide. 
About fifteen 
used without annealing. 
found to be in gond agreement with 
measurements made by the regular Ep- 
stein method. Voltmeter and watt- 
meter connections are made directly to 
the magnetizing winding, the errors 
thereby introduced being negligible. 
The copper loss in the primary wind- 
ing is partially compensated by the 
error due to leakage of flux at the cor- 
ners. Regarding the agreement be- 
tween ballistic and wattmeter tests he 
pointed out that the ballistic results 
have usually been found lower and 
should be lower than the wattmeter re- 
sults, due to the fact that the eddy cur- 


meability low, 


wave 


pounds of material is 
Results are 
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rents produce a skin effect with the 
magnetic flux. He considered Mr. Rol. 
inson’s method of clamping the er. 
ners excellent. 

R. B. Treat said that testing by 
means of the one-pound sample is eco 
nomieal only for sheet makers or users 
who require many tests per week. Th: 
ten-kilogram apparatus is the mon 
economical for infrequent tests, be 
cause of the use of commercial instru 
ments which are returnable to the mak 
ers for repairs and good results can by 
gotten by the average operator. The 
one-pound apparatus requires the main 
tenance in usable condition of infre 
quently used special instruments, a 
thing very annoying and expensive. 
The high cost of material in the ten- 
kilogram samples is a disadvantage. 
but is to be preferred to the special in- 
struments of the one-pound apparatus. 
Users of steel find it necessary to check 
the quality of incoming material with 
the supplier’s guarantee. 
ples should be sheared but unannealed, 
unless there is an agreement with the 
supplier that he will accept annealed 
tests. Some annealing is 
ruinous to the material. Users of steel 
require also to know the properties of 
the material when incorporated in the 
finished apparatus. For this informa- 
tion the samples may be either sheared 
or punched, but should receive an an- 
nealing identical to the usual manu- 
facturing process. The effect of cut- 
ting is small in a sheared sample, but 


These sam- 


so-ealled 


may be very large in a punched sam- 
ple. Samples japanned or 
shellae-coated at a very small cost, 
so it is this and 
thus minimize the effect of pins on 
the edges. Japanning increases the 
weight of the sample about 0.5 per cent, 
dependent upon the thickness of the 
coat. Annealing under some conditions 
inereases the weight about 0.2 per cent. 
The cross-section of the sample should 
be ealeulated from the weight and the 
longest dimension, for it is very un- 
reliable to micrometer individual 
sheets. Areas determined by weight, 
and that by linear dimensions, may dif- 
fer by ten per cent. 

W. J. Wooldridge ealled attention 
to the relation between permeability 
and temperature. For low fiux den- 
the permeability increases 
until near the recalescence point, 
and then drops suddenly, where- 
as at high flux densities there is a grad- 
ual decrease from ordinary tempera- 


ean be 


advisable to do 


sities 
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tures up. It therefore seems doubtful 
as to whether there is any general re- 
lation between hysteresis loss and per- 
meability. The values of hysteresis in 
silicon-steel found by Professor Mac- 
Laren do not seem to follow the law of 
the 1.6 power. Eddy-current loss does 
not follow the theoretical relation to 
specifie resistance. In ordinary iron, 
under common conditions, the eddy 
loss is about one-third of the total. In 
silicon steel with four times the speci- 

resistance, the eddy loss is only re- 

uced to about twenty per cent. 

Andrew Pinkerton, speaking for one 

the steel makers, thought it would 

desirable to have some definite 
standard to work to in test. 

W. R. Whitney found it desirable in 
‘he research laboratory to use small 
amples. The Ewing hysteresis tester 
ad not given satisfactory results, and 

one-pound sample had been found 
nost convenient. 

C. J. Fechheimer said that the meth- 
ds which had been deseribed were ap- 
licable principally to 
hut the constants found in this way 
‘ould not be used in designing dyna- 
nos or motors where there are heavy 
pulsations of flux in the teeth and the 
distribution of flux is not uniform. 
lhe actual losses are found from two 
to five times as great as determined in 
tests. Although silicon-steel has 
a lower eddy-current loss and a slight- 


transformers, 


sueh 


lv lower hysteresis loss than common 
steel, it does not give any better re- 
sults in the cores of and 
motors, as has been determined by ac- 
tually building four machines of this 
kind. This result has not been ac- 
counted for. Contrary té usual ideas, 
total core losses are found proportion- 
al to a power of the flux density, vary- 
ing from 1.9 to 2.2, and to the 1.25 
This, also, 


generators 


power of the frequency. 
has not been aceounted for. 

C. A. Adams pointed out the discre- 
paney between Professor MacLaren’s 
results of 1.6 for the exponent for hys- 
teresis in silicon-steel and the value 
found by W. J. Wooldridge, and given 
in the paper read at the Schenectady 
(see Evectrrica, REVIEW 
\ND WESTERN ELECTRICIAN for Febru- 
ary 25, 1911). The latter’s values 
went as high as 3.25. 

W. S. Franklin called attention to 
the desirability of making a distine- 
tion between errors of measurement 
and errors due to variations in the ma- 


convention 


terial. 
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Maleolm MacLaren then replied to 
some of the points raised, stating that 
iron wire was used as a matter of con- 
venience, since copper was unsuited to 
the high temperatures used. No. 16 
wire was used. He pointed out that 
in machinery the eddy-currents would 
not follow the change of conductivity 
of the material owing to the variable 
resistance of the oxide between the 
plates and the cireulation of currents 
from plate to plate. 

L. T. Robinson then closed the dis- 
cussion, pointing out that most observ- 
ers had not found the hysteresis pro- 
portional to the 1.6 power of flux den- 
sity. Eddy-current losses also do not 
follow the law usually assumed, but it 
is necessary to make some such as- 
sumptions in order to make any prog- 
ress. 

Sen 
The Congress of Technology. 

The Congress of Technology which 
met in Boston April 10 and 11 in eele- 
bration of the semi-centennial of the 
signing of the charter of the Massachu- 
setts Institute of Technology was a 
pronounced success on the two main 
lines laid out by its projectors. The 
Congress opened on the afternoon of 
April 10 with an address by President 
Maelaurin of the Institute on ‘‘Some 
Factors in the Institute’s 
The greatest of these, he said, was the 
method of teaching due to William 
Barton Rogers, the founder of the In- 
stitute, and now phrased as ‘‘the learn- 


Suceess.’”’ 


ing by doing.’’ 

The second day of the Congress was 
given over to the presentation of pa- 
pers on various aspects of applied sci- 
ence. These papers were grouped in 
six divisions so arranged that the large 
numbers of the outside public which 
attended all the sessions were able to 
hear papers on the topies in which they 
were especially interested. 

The Congress came to its climax with 
the banquet in Symphony Hall on the 
evening of April 11, when the enthu- 
siasm of the thousands of Institute 
alumni and their guests, who filled the 
floor of the hall, was a sort of summary 
of the impressions made by the two 
days’ proceedings. The papers pre- 
sented at the public session gave to the 
audiences an extraordinarily adequate 
idea of how completely applied science 
shapes and controls the living condi- 
tions of the present. And as all the 
papers were by alumni or members of, 
the faculty of the Institute it was also 
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In- 
ap- 


made clear how large a part the 
stitute had played in creating the 
plied science of today. 

These two ideas were expressed 
along with the third idea more imme- 
diately practical at the great banquet. 
It has been clear for some time that 
the future development of the Insti- 
tute of Technology is hampered by the 
lack of adequate endowments and 
buildings. The feeling that the begin- 
ning of the next half century of the 
Institute ought soon to see a New Tech- 
nology, carrying on the standards of 
the past with greater facilities was the 
dominant note in all the speeches at 
the banquet. The alumni are eager to 
do their full share toward making this 
New Technology a reality. Their earn- 
estness was shown by President 
Maelaurin’s announcement that alum- 
ni have already definitely pledged 
themselves to give a very large part of 
the sum necessary for buying a new 
site for the Institute, and that Edward 
N. Hagar, president of the Universal 
Portland Cement Company has prom- 
ised as a gift all the cement needed 
for erecting the new buildings in re- 
inforeed concrete. Meanwhile, the 
choice of the site itself, Dr. Maclaurin 
said, had been narrowed to three, all 
of which are within a short distance of 
the present buildings. 

eo Ns 

International Telephone Traffic. 

A daily newspaper published at Goth- 
enburg, Sweden, calls attention to the 
increased telephone traffic between 
southern Sweden and northern Ger- 
many, and states that arrangements are 
being made by the German administra- 
tions to improve and extend the facili- 
ties for such traffic. The service to Ger- 
many has been available for about two 
years. From Gothenburg one can talk 
to points as far south as Berlin, with 
results that are usually good, although 
the weather sometimes interferes. From 
Christianstad and Helsingborg connec- 
tion is available as far as Frankfort-on- 
the-Main and Leipzig. The lines used 
for this traffic are equipped with spe- 
cial apparatus, making it possible to 
talk into the ordinary instruments in- 
stalled in all offices. The rates for three- 
minute conversations from Gothenburg 
are: to Hamburg, sixty-seven cents; 
to Bremen or Berlin, eighty cents. The 
provision of these facilities for the 
ready transaction of business econsti- 
tutes an added advantage for the Ger- 
man exporter doing business in Sweden. 
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CHICAGO BECOMES GREAT INTER- 
STATE TELEPHONE 
CENTER. 
FIVE GREAT 


EXECUTIVE DEPARTMENTS OF 


TELEPHONE COMPANIES 
IN WESTERN CITY 

In conformity with the policy of the 
leading telephone interests of the coun 
try, an important consolidation of ef- 
fort is being brought about through 
the placing under practically one exec 
utive head the five separate operating 
companies serving the western central 
The 
the Michigan State Telephone 
the 


Cleveland 


states group of properties in 
cludes 
comprising state of 
the 


operating in 


Company, 

Telephone 
the 
counties in 


Michigan ; 
Company, city of 


Cleveland and nearby 
Ohio the 
Company, operating in the remainder 


of Ohio, all of Illinois 


Central Union Telephone 


Indiana, and 


Chicago, and several nearby 


the Chicago Telephone Com 


except 
counties ; 
pany, operating in the city of Chicago 
the Wis 
eonsin Telephone Company, operating 
Heretofore 


each of these companies has had a dif 


and adjacent counties; and 


in the state of Wisconsin 


ferent president and a separate corps 
of general officers. The new plan con- 
templates one president and one corps 
of officers for the five companies, with 
the several branches of 
There 


corporate 


specialists in 
the 


change in 


work. will be no 
the 


any of the companies, nor will there 


whole 
existence of 


be any consolidation or merger of the 
physical properties. The new operat- 
ing unit is being established to enable 
the management to keep pace with the 
of the 

efficiency of 


business and to insure 


the 


growth 
uniform service 
everywhere. 

Bernard F. Sunny, now president of 
the Chieago Telephone Company, will 
be president of the five companies. 

Alonzo Burt, now president of the 
Wisconsin Telephone Company, will be 
vice-president and treasurer of the five 
companies. 

The will be L. G. 


Richardson, now president of the Cen- 


general counsel 
tral Union Telephone Company. 

The 
plant and traffie will be Horace F. Hill, 


general manager in charge of 
now vice-president and general mana- 
the Union Telephone 
Company. 

The 
the 


ger of Central 


general manager in charge of 


commercial development will be 


CONCENTRATE 
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Bernard W. Trafford, now vice-presi- 
dent and general manager of the Mich- 
igan State Telephone Company. 

The general auditor will be Benja- 
min S. Garvey, now auditor of the Chi- 
cago Telephone Company. 

J. G. Wray, now chief engineer of 
the Chicago Telephone Company, will 
be chief engineer of the five compa- 
nies. 

Angus 8. Hibbard, vice-president and 
general manager of the Chicago Tele- 
phone Company, will take an important 
position in the 
Mr. Hibbard’s 
oping the Chicago Telephone Company 
has been closely followed by Mr. Vail 


eastern department. 


great service in devel- 


for some time, and the latter has insist- 
ed upon taking Mr. Hibbard from Chi- 
cago so that his great talent might be 
exercised in the east in co-ordinating 
the departments of the telephone and 
telegraph. 

The new organization will nominally 
go into effect on May 1. The territory 
embraced in the new operating unit, 
it is estimated, has about 1,250,000 tele 
phones, with a combined investment in 
the five companies aproximating $100,- 
000,000. The annual 
amounts to about $25,000,000. 


= 
—>-s> 


Water Powers of the Cascade Range. 
No area in the United States, it is be- 
lieved by engineers, presents more fa- 


gross business 





vorable opportunities for the develop- 
ment of water power than that trav- 
ersed by the Caseade Range, a large 
proportion of which is still owned by 
the Federal Government. The general 
elevation of the summit of this great 
plateau is from 6,000 to 8,000 feet, and 
many of its lofty peaks extend into the 
region of eternal snow. 

The streams draining the 
Range have steep slopes and are fed 


Cascade 
during the low-water period by the 
many and that 
mantle the high peaks or by the liberal 


snowbanks glaciers 
supplies of ground water that exist in 
this region. The precipitation on the 
area is abundant, although its distribu- 
The 
streams possess the features requisite 
water-power 
fall, abundant water, and comparative 
uniformity of flow—and the almost un- 
limited resources of timber, mines, and 
soil, as yet hardly touched, afford a 
promising market for these water pow- 
ers and fix for them a high potential 
value. 

The United States Geological Survey 


tion is by no means uniform. 


for development—rapid 
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recently published, as Water-Supply 
-aper 253, a report on the water powers 
of the Caseade Range in Southern 
Washington, by John C. Stevens. This 
is the first of a proposed series to be 
issued, one each year, dealing with the 
water powers of the streams flowing 
from the Cascade Range in Washing. 
ton and Oregon. The evident interest 
in the subject of the report resulted in 
the almost immediate exhaustion of the 
edition, and it has just been reprinted 
and can now be obtained by applica 
tion to the Director of the Survey at 
Washington. 
The streams 
port are Klickitat, White Salmon, Lit 
tle White Salmon, Lewis, Toutle 
Rivers, and other streams in the drain 


considered in ihis re 


and 


age basins of these rivers, all of which 
were surveyed under the direction of 
Mr. Stevens, by engineers employed by 
the United States 
and by the State of Washington, acting 


Geological Survey 
in co-operation. 


These streams are all tributaries 
of the Columbia. 
of them, considered as a source of pow- 


will fur 


The most important 
er, is Klickitat River, which 
nish 154,000 horsepower at low water. 
The survey of the Klickitat 
seventy-three miles and included a to- 
tal fall of 3,255 feet. The White Sal- 
mon, Lewis, Toutle and Little White 
Salmon take rank as sources of water 
power in the order named. 

The entire system of streams sur- 
veyed will afford about 395,000 horse- 
power. The total water power availa- 
ble in the Columbia River basin has 
been estimated at 10,500,000 horsepow- 
er, so that the region covered by this 
first report will furnish only four per 
cent of the enormous yet 
even this small percentage is five times 


covered 


aggregate, 


the amount of water power already de- 
veloped in the state of Washington. 
The report contains descriptions of 
the rivers named and of their important 
tributaries, with 
charge, the results of an extensive sys- 
tem of stream measurements, location of 


tables showing dis- 


water-power sites, and the amount of 
power available at site, annual 
mean and minimum discharge of repre- 
sentative streams of the northwest Pa- 
cifie coast, and rainfall at numerous 
places in Washington and Oregon, also 
a summary of the water laws of Wash- 
ington. A valuable portion of the re- 
port is a series of plans and profiles 
showing the course and gradient of 


each stream surveyed. 


each 
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POWER FROM PRODUCER GAS:.' 





BY GODFREY M. 8. TAIT. 

In order that a basis of caleulation 
the 
idest range of power-plant sizes, we 
vill consider plants of 1,000 horse- 


iay be reached comparable to 


»wer output, and assume a nine-hour 
lay, six days per week, fifty weeks 
er year, making a total annual period 
‘operation of 2,700 hours. 

It is recognized, of course, that in 
1,000-horsepower plant 
e are if anything favoring the steam- 


onsidering a 


perated installation which is only abl 
o attain its maximum efficiency in 
plants of this size or larger, whereas, 
is will be noted in tables shown later 
n this paper, the gas-power installa- 
tion has a praetieally fixed efficiency, 
egardless of the size of the installa- 
tion, the one variable being the labor 
‘ost, which would assume a larger pro- 
portion of the operating 
the 


expenses per 
iorsepower as size of the plant 
vrew less. 

Also in selecting a nine-hour day, 
we still further handieap the gas in- 
stallation, as it has to write off its ecom- 
paratively higher first cost in a much 
shorter number of working shifts per 
day. 

However, it is the writer’s wish to 
make the power comparison a fair one, 
and without any special load conditions 
to swing the argument in either direec- 
tion. 

In order to have a basis of compari- 
son, first let us consider the average 
steam installation, of first-class design, 
and latest improved make. 

The boiler plant in such an installa- 
tion should be eapable of delivering 
seventy-five per cent of the original 
heat value of the coal into the form of 
steam, and allowing a further loss of 
ten per cent the boiler and 
engine, we have say sixty-five per cent 
of the heat value of the coal delivered 
Assuming now (and it 


between 


to the engine. 


1 Abstract of a paper presented at the annual 
meeting of 
Manufacturers, 


the National Association of Cotton 
Boston, Mass, April 12-13, 1911. 





efficiency is seventeen per cent in 
brake horsepower, this will give us a 
trifle better than eleven per cent effi- 
ciency for the entire plant expressed 
in terms of brake horsepower during 
time of operation, which is rendered 
still less efficient, is remem- 


bered that we have also to allow for 


when it 


standby losses at night, and over Sun- 
days, amounting to a loss of about two 
per cent more. As against this let us 
consider the gas producer and its gas 
engine. 

In the gas producer we find that the 
total heat value of the fuel is reduced 
but twenty per cent in its transforma- 
tion into a cool washed gas, and as 
there is no condensation or other loss 
to figure on, we have eighty per cent 
of the original heat units contained in 
the fuel entering the engine. 

We No. 1 


buekwheat coal as a basis of compari- 


have taken anthracite 
son in both eases, it being obvious that 
other sizes of fuel would have propor- 
tional This fuel found 
to average 11,500 British thermal units 


costs. will be 
per pound. 

the standard makers 
of gas engines are willing to guaran- 
tee a 10,000 
British thermal units (some European 
makers guaranteeing 8,500 British 
thermal units) ; therefore, 
eighty per cent of 11,500 divided by 
10,000, which equals 0.982 of a brake 
ach pound of 


Any of many 


brake horsepower from 


we, have 


horsepower-hour from 
fuel at full load, or a total efficieney 
for the whole plant of about. twenty- 
five per cent as against the eleven per 
eent available the plant 
before mentioned. 

That the foregoing comparison is a 
most liberal one from the steam advo- 
cates’ standpoint is readily 
when it is remembered that one year’s 
test, of most complete accuracy, run on 
a steam plant of this high type of re- 
finement, and under the very best of 
conditions showed but 10.3 per cent 
total efficiency, while on the other 
hand, the has installed gas- 


from steam 


shown 


writer 





is a high assumption) that the engine 





power plants where the total efficiency 
was over twenty-five per cent where 
twenty-four-hour-a-day 
the elimination of 
stand-by or night loss. 


operation al 


lowed the small 


In the face of such economies it 
would seem at first glance that the 
knell of all steam installations had 


been sounded, but the mere economy 
—great as it undoubtedly is—would 
not be, and is not, an attractive propo- 
sition unless combined with entire re- 
liability, and ability to operate contin- 
uously twenty-four hours per day when 
desired. 

Such service is, however, now ob 
tainable but, due to the facet that un- 
skilled and ignorant parties attracted 
by the apparent profits in the business 
have placed some utterly worthless 
forms of this device before the public, 
and worse still that the unsuspecting 
public has actually purchased this ap- 
paratus in many eases, it is not to be 
wondered at that in quarters 
only bad reports can be found of gas 


many 


machinery. 

The situation today therefore as | 
see it is as follows: on the one hand, 
we have a device which generally in 
spite of its record for unreliability, is 
looked upon as a pronounced success 
from points of efficiency; but this de- 
vice many conservative manufacturers 


will not consider on account of the 
many unsuccessful plants scattered 
around the country. On the other 


hand, we have a device which looks 
most simple to build, and which many 
manufacturers, totally unaware of the 
underlying chemical principle of oper- 
ation, proceed to build and worse still 


to sell. 
The natural result is that the gas- 
producer manufacturers who really 


understand the principles involved in 
the apparatus and who make a practi- 
eal, economical, and 
(and the total number of such manu- 
facturers of gas producers can be 
counted on one hand) are everywhere 
met with tales of the misdoings of these 
erude devices parading under the name 


reliable article 
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of gas producers, and as a result the 
sale of such machinery in this country, 
with all its reputation of progressive- 
ness, is ten vears behind Germany for 
example. 

In conclusion, | take pleasure in ap- 
pending the actual records of some of 
the smallest gas plants, and ask com- 
parison on your part with vour knowl 
edge as to what is possible under even 
the best of conditions with steam plants 
of the and load-factor. 


same capacity 


Plant No. 1 
produce! 
engine 
tric gel (belted), 
nstalled $3 


depre atio t 1¢ 


inthracite 


000,00 


$300.00 
150.00 


500.00 


$9 600.00 
460.00 
$80.00 


1,700.00 


$3,140.00 
0.17 of a cent 
0.43 i cent 


Piant No. 3 


i 


kilowatt yu 
Plant No. 4 
rsepowel bitur 
type, 24-hour day) 
To orsepower tande ado le-acting 
-tor (direc 
ympressor) $ 4,400.00 
$4,400.00 


roducer?r (suctior 


engine, 
t-connected) 


immoni mpressor 
alled 
and depreciatior 


and 


Cost inst 
Interest 
Supplies 
Labor 


F € 1916.00 


(without 
repairs 


hifts 6,353.00 


iota $15.869.00 


Tot ss ; 
This last 


slack of 10.300 


; rsepowel our 
plant was operating on Illi 


British thermal 


nous 


units per pound, and containing four 


per cent sulphur and thirty-eight pei 


matter 


cent volatile 

The above figures of actual operating 
plants should arouse interest, especial 
ly when it is remembered that the qual 
used is immaterial to the 


itv of water 


success of operation, a source of such 


frequent trouble in neighborhoods 
where hard or dirty water prevails. 
There is one point which I wish to 
raise before closing. Don’t try to buy 
bargains in the gas line. Those manu 
facturers who have solved the problem 
of gasifying American fuel have spent 
thousands of dollars doing so, and they 


therefore cannot afford to sell as cheap 


REVIEW 


pound for pound, as the manufacturer 
who thinks he can copy a producer de- 
sign and thus save experimental ex- 
this 
goods have to conduct the experiments 


penses. Purchasers of class of 
at their own expense, and to the great 


detriment of their own business, and 
find in the long run that they would 
have saved money, to say nothing of 
annoyance, by only dealing with par- 
ties who have actual plants in suecess- 
ful operation which can be visited and 
Written 


misleading; a 


testimo- 
month 


carefully inspected. 
nials most 


after they have been written the plant 


are 


may, under inereased load conditions, 
have proven an utter failure. 

However, do not let other people’s 
mistakes prevent you from looking in- 
but the fatal 
error of ealling for bids on the open 


to this subject, avoid 


market as if you were purchasing a 


article with which are fa- 


Rather put the matter in the 


stock vou 
miliar. 
hands of some engineer conversant 
with the state of the art, and hold him 
responsible in not only the selection of 
the plant, but its installation and oper 
ation for say the first year. 
->-se 
Auxiliary Steam Plant at Lagoon, 
Utah. 
The Salt Lake & Ogden railway has 
had 


supplied with power by the Telluride 


its fifty-five-mile interurban line 
Power Company since it was electrified 
last 
has been built along the line between 


year. An auxiliary steam plant 


Lagoon and Farmington. It is of brick 


and steel with conerete foundations 


reinforced econerete and _ steel 


The building covers an 


and 
trussed roof. 
143 by 


is 53 i V 


120 feet; the engine room 
120 feet and 49 feet 
the boiler room is 42 by 120 feet 
a9 feet; the high-ten 


area 


high ; 
with a height of 
sion bay is 54 by 24 feet. 

The boiler equipment consists of sev 
en boilers, one of 375 horsepower, two 
of 250 and four of 150 horsepower each. 
Coal is dumped from a siding direct 
into coal chutes open at the top. It is 
fed from these through hoppers to the 
mechanical stokers. Two steel stacks 
65 feet high by 6 feet 6 inches diam- 
Boiler- 


feed and condensing water is pumped 


eter carry off the waste gases. 


from the nearby lake at Lagoon. 

The generating equipment consists 
of two cross-compound Corliss engines 
connected to 380-kilowatt, three-phase, 
2.300-volt generators and an exhaust- 
steam turbine developing 400 kilowatts. 
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The turbine takes the exhaust from 
either engine and in turn exhausts into 
the condenser. It is contemplated to 
add another exhaust turbine in the fy 
ture. In the engine room is located » 


substation for changing the generated 
current to 650-volt, direct current fo) 
Th 
station is also tied in with the substa 
tions at St. Joseph, Clearfield and Og 
den, the high-tension lines being oper 
ated at 45,000 volts. 


the adjoining section of the line. 


——o}— 


Campaign Against Theft of Current. 

Stirred to action by the unusual loss 
of current by theft, the Union Electri: 
Light & Power Company, St. 
Mo., has taken drastic action to bring 
the offenders to justice, and the meth 


Louis. 


ods employed, aside from being of in 
terest, may possibly offer suggestions 
for central stations similarly affected 
To secure a conviction in a current 
theft case is particularly difficult be 
cause it must be proved that the de 
fendant the 
current or tampered with the meter. 


has knowingly diverted 

In a pool room in St. Louis a repre 
sentative of the company unknown to 
the proprietor accompanied by a city 
detective entered the establishment and 
engaged in play. <A uniformed em 
plovee of the company then entered 
and said that owing to trouble on the 
line he would have to read the meter 
The meter reader on pretense of ob- 
taining his the 
wagon, gave the proprietor an oppor- 
tunity to remove the obstruction to the 
meter disk in the presence of the two 
conviction 


instruments from 


witnesses. An arrest and 
followed. 

The same plan was followed in the 
ease of a restaurant and a moving pic- 
ture theater. The Union Company in- 
tends to publish these eases in the daily 
papers and thus curb the practice ot 
current stealing. 

as 

The Construction of Standard Cells. 

In the Physical Review for March 
there is an article by G. A. Hulett giv- 
ing the details of construction of stand- 
ard cells, the methods which have been 
found most satisfactory, the precau- 
tions to be observed, and the causes of 
the variations found in cells improperly 
constructed. 

To do precise work with either Clark 
or Weston cells it is necessary to keep 
them at a constant temperature, and a 
thermostat is described which has 
proved very satisfactory. 
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lew York Section, Illuminating En- 
gineering Society. 
A meeting of the New York Section 
the Illuminating Engineering So- 
ety was held in the Engineering So- 
eties Building, New York, on the 
ening of April 13. In the absence of 
airman Elliott, Secretary A. J. Mar- 
all presided. The program called 
1 the presentation of three papers. 
Two of the papers, “‘The Polar 
irves of Finite, Line and Surface 
ight Soureces,’’ by Bassett Jones, Jr., 
nd ‘*The Photometry of Mereury-Va- 
or Lamps’’ by Joseph C. Pole were 
wesented in abstract by the authors 
nd discussed together. 
INITE LINE AND SURFACE LIGHT SOURCES. 
Mr. Jones’ paper is chiefly a mathematical 
tudy to derive expressions for calculating 
ie polar component of the total flux from 
i light source so that theoretically correct 
olar curves could be plotted for comparison 
vith those determined experimentally. The 
xperiments had been conducted by him on 
sources consisting of plane areas of com- 
nercial glass arranged so as to emit a fair- 
lv uniform specific flux. A large number 
of polar curves had been obtained, so that 
a fairly accurate idea could be formed of the 
results that might be expected when any 
particular type of glassware was used in 
the construction of such sources for prac- 
tical use. In the course of the experimental 
work it was found that certain forms of 
glass showed a polar distribution of flux 
density that closely followed the inverse- 
square law and cosine law when the source 
area was large enough to be practically use- 
ful and when the radius of the reading hemi- 
sphere was very little greater than half 
the source dimensions. Mr. Jones derives 
formulas for use in plotting the polar curves 
of a rectangular source and for a line 
source. The latter he also considers appli- 
cable to a cylindrical source, such as a 
vapor lamp. 
PHOTOMETRY OF MERCURY-VAPOR LAMPS. 
Dr. Pole’s paper is a mathematical inves- 
tigation of mercury-vapor tubes as sources 
of light. The customary photometers. are 
based on use with point sources of light 
which obey the inverse-square law and the 
cosine law. The author uses these as bases 
for deriving an expression of the illumination 
generated by a straight line of light on a 
plane parallel thereto, also a formula for 
photometering such a source. In the sec- 
ond part of the paper he considers the lu- 
minous flux of a light-line for co-axial cylin- 
drical surfaces and for concentric spheres; 
the total flux is found to be equal to the 
product of 7°, the length and the light in- 
tensity emitted radially by unit length of 
the uniform luminous tube. In part three 
is given the result of some experimental 
researches on mercury-vapor lamps. It was 
found that the light intensity is not uniform 
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along the entire luminous column. It is 
constant and of the greatest intensity in the 
middle third and decreases near the elec- 
trodes. The ratio of the mean local light 
intensity of the entire luminous column to 
the light intensity of the middle third may, 
for practical purposes, be taken as 0.98. The 
light intensity and specific consumption ob- 
tainable was investigated for a number of 
direct-current mercury-vapor lamps; ex- 
pressions are given for the normal current 
intensity and for ‘the ideal efficiency. The 
lamps reach the best specific consumption 
at the normal current intensity. The small- 
est specific watt consumption theoretically 
obtainable decreases with increasing tube 
diameter. Similar investigations were made 
for alternating-current mercury-vapor lamps; 
these results indicate that the light intensity 
is the same as that of a direct-current lamp 
at the same average current intensity at the 
cathode, provided the two lamps have equal 
tube dimensions, equal current densities at 
the anode and the same heat-radiating con- 
ditions. 


The discussion on these papers was 
opened by Dr. K. Norden, of Germany. 
He said that in arriving at the true 
lighting intensity of the mereury-va- 
por lamp—that means the light inten 
sity measured at an indefinite distance 





from the souree—he found in his meas- 
urements that, if the distance from the 
middle of the light-line is twenty-five 
times as much as the length of the 
light-line, it will be sufficient, and one 
will get the correct value. 

Sidney W. Ashe stated that, as could 
he seen by Dr. Pole’s paper, it is diffi- 
cult to give a description which would 
be accurate for the total luminous effi- 
ciency of the mereury-vapor tube. In 
the past this has been done largely by 
a process of elimination. That is, if we 
were five times the length of the tube 
away, aceording to Dr. Hyde, such er- 
rors as might be introduced by consid- 
ering the tube as a point source instead 
of a line source, would disappear. 
There is a happy medium to be chosen, 
to eliminate both sources of error, and 
therefore a distance of twenty feet is 
usually used. 

Dr. A. S. MeAllister said he wanted 
to eonfirm as well as criticise one or 
two points in Dr. Pole’s paper. Atten- 
tion should be called to the fact that 
the line souree can be made up of sev- 
eral different kinds of sources. We 
ean make up a line out of a cylinder if 





we can squeeze it down into a line 
source, or we can make a line from a 
series of points. If we apply the well 
known laws of the separate surface 
source, we get different values. 
Bassett Jones, Jr., raised a question 
regarding the statement that the total 
flux of a light-line will not only be dif- 
ferent for different species of inclosing 
surfaces, it will also vary within one 
family of surfaces from one surface to 
another. He might be wrong in inter- 
preting this statement, but it looked 
pretty clear that the flux due to the 
line source will depend entirely on the 
character of the surface over which 
other 


measurements are made; in 


words, if you measure this flux 


through a sphere you get different re- 


sults than if you measure it through 
eylinder. 
A paper on ‘“‘Sign Lighting’’ was 


then read by O. P. Anderson. 
SIGN LIGHTING. 

Mr. Anderson opened his paper by dwell- 
ing on the remarkable growth of the elec- 
tric sign business. Central stations have 
seen its possibilities and are actively push- 
ing it. He called attention to the great ad- 
vertising value of electric signs; they fill 
a new demand in a most unique way. Elec- 
tric signs may be classed as either steady- 
burning or intermittent-burning. Each of 
these may be sub-classified in several ways. 
Thus there are reflector signs, panel signs, 
transparent signs, channeled signs, raised- 
letter signs, etc. Among intermittent signs 
are two principal types, the talking signs 
and flashed signs, The intermittent signs or 
combinations are the most striking and may 
be very attractive, In taking up the con- 
struction of signs, Mr. Anderson emphasized 
the need of good design and proper work- 
manship in the building of the sign and its 
erection. He gave a number of methods of 
wiring low-voltage tungsten sign lamps, 
which are now becoming very popular in 
five-watt, 1l-volt size. On direct-current cir- 
cuits these must be put ten in series or in 
series-multiple with ten sets of multiple 
lamps in series. On alternating-current cir- 
cuits step-down transformers are invariably 
used. He also described a simple method 
of changing a sign wiring adapted for car- 
bon lamps to a series or series-multiple 
wiring for low-voltage tungstens. Charac- 
teristic oscillograms and photometric curves 
of carbon and tungsten sign lamps were 
given. Outline and bill-board lighting were 
also referred to briefly as branches of dis- 
play lighting akin to sign lighting. In con- 
clusion, Mr. Anderson believed the sign 
business to be growing more rapidly than 
any other branch of the electrical busi- 
ness. 
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Joseph A. 
sion by referring to the lighting of the 


Becker opened the discus- 


Denver Gas & Electric Company’s of- 
fice building, which he considered very 
unique. He ealled the 
fact that the blinds had been drawn in 


attention to 


the upper part of the building to bring 
the lighting effect. The facet 
discovered by the Butterick 
ple in New York, effect of 
sign on the North River was impaired 


out was 


also peo- 
the their 
because of the lights in the windows of 
the building. Now, 
lighted, all of the shades on that side 
of the building are 

A. A. Wohlauer that it 
was important to find the proper shape 
effect. 
which 


when the sign is 
drawn. 
remarked 
the best 


of trough to secure 


One type ot sien lighting 
illumi- 
the 


parabola, in the foeus of 


showed the results of study by 


nating engineers was the sign in 
shape of a 
which there is a lamp provided with a 
Outside of 


of the reflector, it is of importance to 


refleetor the desirability 
design the shape of the parabola in the 
called 
method of sign 


little 


proper way. He attention to 


the unique lighting 


which consists in cones, which 


are put on the letters, and these cones 
placed 


are illuminated by lamps 


around the edge of the refiector, and 


the 
such a way that the rays of the lamps 


cone on the reflector is divided in 
are reflected parallel to the eves of the 
observer 

Mr Becker 
of the sign business in New York City, 


stated that the growth 


in which he was particularly interest 


ed, had tended toward the low-voltage 


tungsten lamp. There had been some 


problems in connection with the life of 


the lamp and its durability and econo- 
my. He asked whether the coloring 
of the tungsten lamp, to secure an at- 
tractive effect, did result in a 
shortening of the life of the lamp. It 


not 


was his opinion that it did. 
Mr. Anderson replied that it was a 


well known fact that the coloring of 


the lamp does eut down its life, due 


to the fact that when a lamp is colored 
more of its heat is retained. 

A. L that life of 
the lamp is to a certain extent pro- 
portioned to the absorption coefficient 


Powell stated the 


of the colored glass, and the same way 
with the A blue lamp 
has a higher absorption coefficient than 
a red lamp, and the life will be about 


frosted lamp 


twenty-five per cent shorter with a 


blue or green lamp than with a red 


lamp 
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ELECTRIC STREET LIGHTING.— IV. 


BY ALBERT SCHEIBLE. 
HORIZONTAL AND VERTICAL STREET 
LIGHTING. 

Before taking up the more recent 
types of are lamps—those in which the 
light comes chiefly from the lumines- 
cence of fed the 
rather than from the white-hot tip of a 
electrode—it well to 


particles into are, 


carbon may be 
glance at an important change in the 
scope of street lighting from that which 
prevailed in the earlier days when the 
aim was largely that of lighting the sur- 
streets, 

With 
the rapid growth of cities during the 


face of the ground, including 
walks, yards, lawns and alleys. 


first quarter century of electric light- 
ing and the improved methods of sani- 


FIG. 1 


tation incident thereto, the back yards 
dropped out of consideration as parts of 
the city needing light after dusk. The 
alleys still needed attention, but as they 
are not used for traffic at night light for 
them is needed only for aiding the po- 
lice in pursuing criminals and for pre- 
venting For this 
sufficient light is easily provided by 


robberies. purpose 
lamps at the alley entrances, sometimes 
supplemented by ineandescents in the 
alley midway in each block. 

But while the total area to be lighted 
in any given part of a city was thus re- 
duced, the tests of satisfaction in the 
lighting of thoroughfares were grad- 
ually changing, for the reason that with 
the steady drift of population from the 
rural communities to the cities, the busi- 
ness aspects of the city streets were 
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rapidly growing in importance.  Rj- 
valry between cities and even between 
different streets in the same city was 
tending to set new standards for street 
lighting, to warrant the use of a much 
higher intensity of illumination than 
was dreamed of early in the eighties 
when the lighting effect produced on a 
elear night by the moon in its second 
or third quarter was the implied ideal 
to be attained. 

Wherever 
alert, this low intensity of illumination 
has been gradually raised, at least as 


business men have been 


far as the walks and roadways are con 
cerned. Yet, 
this inerease of hor 
izontal street that 
given by moonlight was not accom 
panied by anything like the fine distri 
bution of light on the building fronts 


strange as it may seem 
the 


over 


light on 
surface 


TREMONT STREET, BOSTON. 


which characterize a bright moonlight 
night. The lower. story of the building 
fronts might be clearly illuminated, 
only to contrast all the more sharply 
with the gloom of the unlighted upper 
stories, even on streets which were sup- 
posed to be well lighted. The effect 
thus obtained is little more 
spooky than the depressiveness which 


just a 


we sometimes meet even in the daytime 
on a foggy day when the mist prevents 
our seeing the upper portions of the 
buildings lining our streets, particu- 
larly of the high buildings in which 
every city takes a pride. The light on 
such a foggy day may be quite ample 
for guiding the paths of pedestrian and 
driver and for police duty as well, but 
unless it enables us clearly io see the 
buildings lining the streets, the effect is 
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depressing. Even more gloomy, if not 
actually uneanny, is the appearance at 
streets in our 


horizontalized 


night of those business 
large cities in which the 
street lighting is not reinforced by elee- 


FIG. 2 


store-front lamps which 
part of their light 
gainst the buildings. 


trie signs or 
throw upwards 
Some of Chicago’s business streets 
iave long been notorious for such a 


morgue-like effeet at night, but Chi- 
cago is by no means alone in this re- 
spect. 
of Tremont Street in Boston, showing 


In Fig. 1, for instance, is a part 


how even the use of a highly-modern 


ELECTRICAL 


REVIEW AND WESTERN 


type of lamp (6.6-ampere magnetite 


while lighting the and 


roadway, still fails to bring out enough 


are), walks 


of the building fronts to give the street 


that cheerful and attractive appear- 


DAY VIEW OF PUBLIC SQUARE IN GOERLITZ, GERMANY 


ance for which the more alert business 
men in all live cities have been striving 
during the last half-dozen years. The 
more ideal lighting would certainly aim 
to come nearer to the clear daylight 


and moonlight effects which never con- 
fine the 
feet of the building fronts. 
our American tendency towards using 
electrie signs high up on buildings and 


themselves to lower twenty 


Perhaps 
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sometimes of decorating the buildings 
with rows of ineandescents, has given 
out the false impression that unaided 
street lights could not illuminate the 
building fronts in their entirety. Any 


such notion should have been upset 
some years ago by the success of prom 
inent European cities in lighting both 
sides as well as the surface of their 
streets. 

Germany in particular has learned 
how to rival the daylight after dark 
without enlisting the aid of store-front 
lamps, outline lamps or signs. For ex 
ample, Fig. 2 shows a public square in 
Goerlitz, a street difficult to light ade 
quately because of its wide expanse. 
Yet Fig. 3 shows that even without the 
assistance of commercial lamps 
close to the buildings themselves, the 
fronts of these are lighted all the way 


up to the eaves, while the roadway 


any 


shows an unusually good distribution 
No doubt 


the darkening of building fronts by the 


and high intensity of light. 


omission of bright signs (which are 
much more restricted by European reg- 
ulations than they are here) was a fae 
tor in enabling the Europeans thus to 
outstrip us in their street-lighting ef 
fects. But even more so was the fact 
of their practically skipping two types 
of are lamps which formed such im 
portant steps in the progress of Amer 
ican street lighting, viz., the inclosed 
ares and the luminous (magnetite or 
metallic-flame) are lamps. For, instead 
of taking up with these, the Europeans 
elung much longer to the old open-are 
earbon lamps and then passed directly 
to the type of lamp which Americans 
until recently have ignored as a factor 
in their plans for street lighting—the 
impregnated carbon or so-called ‘‘flam 


* lamp. 


(To be continued.) 


ing-are’ 


eduidamdiieiiaiainiiy 
Arc-lamp Switching Pulley. 

A valuable adjunct to are-lamp sus- 
pension appliances has been devised by 
Albert Seheible, of Chicago, and recent 
ly patented. It is a switching pulley in 
which a single dog alternately catches 
and releases the lamp hook, disconnect- 
ing the lamp from the cireuit when it 
is lowered for trimming or inspection 

oxida 
Convention of Nebraska Association. 

The fourth annual convention of the 
Nebraska Electrical 
be held at Lincoln on April 24, 25 and 
26. Headquarters will be at the Lin- 
dell Hotel. 


Association will 
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TELEPHONY—[ELEGRAPHY, 
WIRELESS. 
i a 


THE DEVELOPMENT OF WIRE- tery of units of the glass tubular type, eight feet in length and made of split 
LESS TELEGRAPHY IN THE each about ten inches in length by one wood, hollow and comparatively light 
SIGNAL CORPS OF THE inch in diameter, filled with graphite and accomodating in each end a piece 
UNITED STATES ARMY. inside and covered with foil; they are of Shelby tubing about two feet in 


arranged in multiple, the tops and length , half of which protrudes, so 








































BY E. A. WOODWARD bottoms resting in clips and they may that a pole from 40 to 60 feet can be 
he detached instantly if desired. This made by fitting one into another. This 







lhe extent and importance of wire- condenser is mounted on the cover of support is for the six phosphor-bronze 





less systems of signaling in the army the chest and near it on the right is stranded antenna wires constituting the 





are faets that are very little appre- the tuning helix for sending. It is aerial. It is easily seen that these wires 





‘lated by the public at large 








So far as a mobile command is con 





erned which is operating in an open 






country with no lines of communiea- 





tion available save their own, the field 








wireless equipment is the most impor 





























SET 








FIELD WIRELESS PACK 





tant and consists of transmitting and 


recelving sets mounted in **paek 






chests’? strapped to the back of an 





army mule or transported by a light 






four-wheeled wagon drawn by two 








HOPSeS PACK SET IN OPERATION, WITH HAND-DRIVEN GENERATOR 







Pack chests are heavily bound with , 
iron and ean stand hard usage and a spiral mounted on the back of a hard also constitute the guys to support the 






knocks. When it is necessary to op rubber plate, the various adjustments pole in an upright position. 





erate, the straps which bind it to the being obtained by binding posts set This completes the field equipment 
and it is into the face of the plate at regular with the exception of the source of 

intervals. The rest of the sending side power which is either a storage bat- 
description, as key, spark tery or a small direct-current dynamo 





animal’s back are loosened 





set on the ground 





The transmitting set consists of a needs no 
gap and so forth are standard. operated by hand. The latter is the 





closed-ease transformer, the primary 
of which is connected in cireuit with The reeeiving side is also standard, souree of power most depended upon 
an atomic type of interrupter, but the using the straight tuner and silicon in districts where charging circuits are 


sets in use at the present time are op- detector with double head tele- too far away to be available for re- 








erated at a comparatively low fre- phones. The aerial is of the umbrella charging. 
queney, say sixty eyeles and below. type and is the most bulky part of the The range of transmission varies with 


The condenser used consists of a bat- apparatus. It consists of sections, each climatic conditions, of course, but 
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twenty-five miles may be said to be 
the limit usually attained. 

Where a position is taken up, one 
set is put in operation in close prox- 
mity to the headquarters and the oth- 
rs are pushed out to the front and 
rected in strategic positions so 
hat important movements can be di- 
ected by headquarters and any news 


The 


‘f importance transmitted thither. 
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though this may be varied according 
to the that not 
available, or other circumstances. 


be 
The 


most important factor to be considered 


men may or may 


is that the section be able to keep up 
with the treops with which it is oper- 
ating and, if cavalry or artillery, it may 
mean anything from a slow walk to 
a dead run. 

So far as the question of transpor- 
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hv far the most important point for 
consideration in designing wireless sets 
for the use of a mobile force. 

the 


use and considering all its advantages 


Having examined apparatus in 
and disadvantages, there seem but two 
practical methods of insuring the pres 
the 
First, that the set must be divided into 


ence of set where it is needed: 


small carrying cases slung over the 











JOINTED MAST 


ON 


THE GROUND. 


PINTLE-TYPE WIRE WAGON. 








JOINTED MAST, PART WAY UP. 


time required to set up the apparatus 
is about two minutes in actual prac- 
be taken 


Reeords of 


tice, and it may down as 


quickly. much less time 
have been made by competing sections 
A wire- 


less section of the Corps consists of 


at the various tournaments. 


a sergeant, two corporals and six men, 











JOINTED 


tation is concerned it has been proved 
time and again that apparatus, to be 
fully practical, must be in such shape 
and of such weight that in ease of 
killed or the 


apparatus can be handled by one-man 


horses being captured 


power, and it is the writer’s impres- 


sion that the transportation factor is 


MAST, 











IN POSITION FOR USE. 


shoulder by the men and available for 
use at any time by simply setting the 
cases in proximity. Horses and mules 
may be captured or killed, wagons may 
break or suffer capture and it seems 
almost certain that after a time men 
would have to be depended upon to 


carry the apparatus. Second, an auto- 
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that it will be 


the strain of an 


mobile constructed so 


able to stand uneven 


country and the hard knocks of a cam- 


paign, and fitted with a suitable set 


of at least one-kilowatt capacity. This 


would enable the machine to transmit 


messages to a greater distance than 


present equipment affords The source 
f power would be either a direct-eur 
generator 


rent or alternating-current 


geared to the engine. This would de 
away with the hand-operated dynamos 
or storage batteries and the superior 
speed and ease of handling would ren 
der the machine-much more practical. 
The method of operating a wireless 
the follows When 


set in field is as 


ELECTRICAL 


REVIEW 


About five 
or ten lines of this cable is wound on 


being a good conductor. 


the drum and, owing to the high re- 
sistance of the insulation, telephonic 


and communication may 


be kept up with the line lying on the 


telegraphic 


ground, passing through streams and, 


in short, in almost any condition. | 
have known a land line laid over four 
iniles, under water in two places, and 
passed: under several roads by digging 
a trench and burying the cable, to give 
good service telephonically for some 
eight or ten hours and finally when it 
the 
the 


tele- 


was discovered and cut, at a road, 
being in contact with 


that 


two ends 


ground at point, although 
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the 


of reconnaissance a wireless set is sent 


patrols are sent out for purpose 
out with them, generally being trans- 
light field 


by two horses or four mules as the case 


ported in a Wagon drawn 


may be. The outfit is set up at a point 
that is coneealed from the enemy and 
orderlies with messages are sent to it 
from the advance positions of the pa- 
the 


the set 


trol and as soon as ground is re 


connoitered in front, is assem 


bled and brought up from time to time 


until the enemy 1s observed. If a reel 


eart is available it may work in con- 


junction with the patrols nearest the 


enemy. A reel cart is simply a large 


reel of insulated eable, composed of 


stranded copper and steel wire and 


very tenacious and strong as well as 
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.D WIRELESS-TELEGRAPH SET 

phone communication was out of the 
question, the high inductive faetor of 
the enabled all 
be transmitted by 


buzzers messages to 


telegraphic code 


with perfect distinctiveness and ac- 
curacy. 

The buzzer is an induction coil with 
the primary and high-frequency inter- 
rupter in series with a battery of dry 
cells, a telegraph key and a telephone 
the 
The telegraph key is always in eir- 
the 
push 


transmitter of microphone type. 


eult and transmitter may be cut 


in by a button mounted on it 


when it is desired to converse ver- 


bally. The secondary in series with 
line, head telephone and ground de- 
high voltage 


velops an enormously 


and is marvelously efficient. 
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Wireless Set for British Army. 

The British Army is making use of 
a portable set for wireless telegraphy, 
capable of being carried by four horses. 
It consists of a two-eylinder gasoline 
engine and an alternator, two masts. 
thirty feet 
lengths, transmitting and receiving ap- 


high, each made in five 


paratus, aerial, etc. It has a range of 
about twenty miles. 
ae 
Telephones in a Cathedral. 
What is believed by many to be the 
largest and most magnificent church 
edifice in this country has been under 
construction for many years at Morn- 
ingside Heights in New York City. It 
is the Cathedral of St. John the Divine, 
which was dedicated on April 19. 
The great size of this cathedral has 
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WIRELESS TELEGRAPH STATION, FORT 


EGBERT, ALASKA. 


required the installation of an extensive 
intercommunicating telephone system. 


There is a telephone at the highest 
point of the dome. There tele 
phones in various parts of the choir 
galleries. One of these by the station 
of the organist and choir master con- 
nects with the stalls in the choir, so 
any section of the choir can be com 
municated with. The telephone sys- 
tem extends to the Synod Hall, where 


are 


the canons have their offices and where 
the choir school has sessions, also to 
the business offices in the basement of 
the hall, and to the work house on the 
grounds. When the great spire is built 
there will probably be a telephone at 
its top, which will be more than 400 
feet above the sea level. 
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ELECTRICITY IN THE MACHINE 
SHOP.' 
BY C. W. JOHNSON. 

In almost any machine shop it will 

found profitable to drive many of 
ie tools at varying speeds. It is not 
iways convenient or possible to obtain 
he desired speed range by mechanical 
levices and retain the necessary quick 
sperating features, so the adjustable- 
In its 
resent form this motor is the outcome 


speed motor has been developed. 


if! many years of development and is 

shunt-wound, auxiliary-pole motor. 
‘‘ontrollers can be designed to give any 
number of speeds forward or reverse, 
ut it is customary to provide sixteen 
On 
| four-te-one motor, sixteen speeds give 


orward speeds and fewer reverse. 


in increase of speed to very nearly ten 


RADIAL DRILL 6 FT. ARM 


ADJUSTABLE SPEED D.C. MOTOR 
SPEED RATIO 1 TOS 





~ CONTROLLER STEPS NX CONTROLLER sTEPS 


FIG. 1. 


per cent for each notch on the con- 
troller. 

In any system of speed adjustment 
the ideal is attained when the speed 
can be increased by constant percent- 
age increments. This is known as geo- 


metric progression as distinguished 
from arithmetic progression, in which 
each increment is equal to the preced- 
ing one. It is generally conceded that 
ten per cent increments are satisfac- 
tory, and when these are increased to 
fifteen or twenty per cent production 


is restricted, and time and money are 


1 Abstract of paper presented at Metal Trades 
Superintendents’ 
land, O 


and Foremen’s Club, Cleve- 





Industrial Power 


wasted because tools cannot be oper- 


ated at the most efficient speeds. Any 
discussion of correct and efficient oper- 
ating speeds presupposes an organiza- 
tion and system which will obtain the 
One 
of the greatest obstacles has been re- 
moved now that an operator can reach, 
without changing his position, a simple 


maximum output from operators. 


lever by which he can control the eut- 
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ting speed of his machine throughout 
a considerable range by increments of 
ten per cent. 

Fig. 1 shows a graphic speed chart 
of a standard belt-driven radial drill, 
and of the same tool equipped with an 
adjustable-speed motor and one change 
in gearing. It will be noticed that only 
eight speeds are obtainable with the old 
belt drive, having one change of gears 
and a four-step cone pulley. This drill 
is one of probably twenty-five to thirty 
in one shop, all used on a varied elass 
of work, comprising drilling, counter- 
boring, and tapping various-sized holes. 
Several of these drills have been con- 
verted to motor drive with a marked 
increase in output. The increased out- 
put depends upon the class of work, as 
there would be no increase if the same 
sized holes were being drilled at all 
times, provided the proper speed could 
be obtained for that hole. In this case 
the work was constantly changing, and 
workmen rarely shifted the belt on the 
cone pulley and only changed the back 
gears. Nevertheless the shop was con- 
sidered progressive, and used a modern 








which 


system of wage payment was 


supposed to secure maximum output 
from the men. Little time would prob- 
ably be saved by shifting the belt to 
change the speed, as this is a_ slow 
the 
whenever possible. 


With the motor drive and the back 


process, and workmen avoid it 


gears arranged to be changed quickly, 
the operator can readily be induced to 
work at the most advantageous speed 
The enthusiastic the 
change in drive, and willingly accept a 


men are about 
eut of three hours on a ten-hour job, 
which a eareful study of conditions 
shows to be a very moderate estimate of 
the saving. If we assume earnings of 
thirty cents per hour and an overhead 
charge of 100 per cent, a man will do 
work in one day on the altered tool for 
$3, or a factory cost of $6, which for- 
forty per cent more, thus 


ikea ee 


yp ot 


merly cost 
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making a saving of $2.40 per day. This 
saving will pay for the tool in a short 
time, and does not have one wondering 
just what percentage of the investment 
must be saved per year to justify the 
We have dwelt on this drill- 
press case for several reasons. The tool 
is universally used, and is not given 
the attention it deserves:in many shops. 
Also the statements made regarding the 
advantages of applying motor drive to 
it apply to almost every tool where a 
variety of work is turned out. 

Records of lathes, drill presses and 
boring mills, notes upon charts of the 
correct running speeds for all classes of 
work regularly done on each tool, and a 


expense. 
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consideration of the time and manual 
labor required to make the changes in 
speed, would be a revelation to many 
and emphasize the desirability of ad- 
justable-speed motors. Such records 
should be compiled and charted for all 
existing machine tools in the shop, un- 
less they are specialized, and it is 
known that correct speeds are readily 
obtainable. It is equally advisable to 
secure the 


about to be purchased, for it is often 


same information on tools 


surprising to note the poor assortment 
of speeds which some tool manufactur- 
ers offer. 

Fig. 2 shows speed curves of the most 
modern of tools, a thirty-six-inch ver- 
lathe, with mechanical 


tical turret 


speed changes. Fifteen speeds are ob- 


tainable in almost exact geometric pro- 


gression with twenty per cent incre- 


ments. Such results are exceptional, 
and the 


credit, vet twenty per cent increments 


manufacturers deserve great 
are rather large where the highest effi- 
ciency is desired. Also the friction in 
the gearing is of considerable impor 
tance and greater speed range, more 
speeds and smaller speed increments 
ean be secured by leaving off the extra 
installing an adjustable- 
This 
very small addition to the first cost of 
the tool 

Fig. 3 shows a chart of a sixty-two- 


gearing and 


speed motor. will mean but a 


inch vertical boring mill. This mill has 
not been changed to motor drive, but 
the chart that 


would be. When belt-driven, the speeds 


shows how desirable 
overlap, so that in reality only eight 
speeds are obtainable, and of them at 
least one is higher than can be used. It 
is needless to point out what a saving 
The 


point I wish to impress, however, is that 


a motor would be on this tool. 
such tools are not the exceptions but 
the rule in the average shop. 

A chart was also shown of a modern 
heavy-duty radial drill press. It is in 
teresting in several respects. The mo- 
tor is rated at 12.5 horsepower, at 400 
to 1,600 revolutions per minute. Sin- 
gle speeds from thirty to 120 revolu- 
tions per minute are obtained with back 
gears in and 125 to 500 revolutions per 
gears out—thirty-two 


A competitive drill 


minute with 
speeds altogether. 
test was recently conducted on this ma- 
the drills in three 


chine. Grading 


ways, according to the inches of both 
steel and iron, they would drill with- 
out distress, the same when run to de- 
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struction, and the horsepower required 
to drive each drill under all conditions 
as determined by a recording meter. 
Naturally the drills which required the 
least power gave the longest life. There 
was an appreciable difference in this 
power, and the readings with different 
drills of the same manufacturer were 
consistent. 

In these tests the 12.5-horsepower 
motor was frequently run up to thirty- 
five horsepower. While it is not recom- 
mended that motors be run for long 
at such overloads, yet with the extreme- 
ly intermittent work on such a tool, 
there is little danger of injuring the 
overloads. In_ general, 
put on 


motor with 


when motors have been ma- 
chine tools they have been too liberal 
in size. Properly proportioning the mo- 
tor to the work will greatly reduce the 
eost, and much work is now being done 
toward determining the proper size of 
motor for various classes of work. 

In considering small group or indi- 
vidual motor drives in a machine shop, 
it is usual to lay great stress upon the 
power to be saved as compared with 
While 
power, and frequently a large amount 
of it, the 
prime importance is the effect on pro- 


long lengths of line shafting. 


is thus saved, feature of 
duction, and any scheme which will in- 
crease the output of a given equipment 
and floor space even a few per cent, 
will justify a considerable investment. 
—Industrial Engineering. 
>< 
Telephone Rates in Europe. 

Statistics recently collected by the 
British Government on European tele- 
phone lines show that the rate for un- 
limited service is $49 in Antwerp and 
Brussels, $78 in Paris, $58 in Lyons, 
$20 to $44 in Germany, according to 
size of exchange, $39 to $58 in Italy, 
$25 to $28 in St. Petersburg, $37 to $41 
in Moscow, $83 in London, and $23 to 
$81 in Austria. 

Measured service is also supplied in 
many places. 

ae 
Chicago’s Street Railways. 

The city of Chicago received $6,109,- 

845 from the street railways in the last 


four years, according to a recent re- 
port. 
This sum represents fifty-five per 


cent of the net earnings of all the sur- 
face lines in the city, and is paid to 
the city in consideration of a twenty- 
year franchise granted four years ago. 








A NEW TYPE OF ELECTRIC FUR. 
NACE.’ 


BY CARL HERING. 


Let the cirele, Fig. 1, represent the 
cross section of a cylindrical conductor : 
the forces known as the ‘‘pinch phe- 
will then act radially as 
If now the con- 


nomenon”’ 
shown by the arrows. 
ductor be made to be a vertical column 
of liquid as, for the part 
marked ‘‘resistor’’ in Fig. 2, consisting 
of a hole in a non-conducting materia! 
closed at the bottom by the electrode 
and filled with the liquid, then these 
forees will act horizontally and perpen- 
dicularly to the axis along the whole 


instance, 


length. 

This force acts on the material con- 
stituting the conductor, and for this 
reason the liquid particles are moved 
bodily from the circumference to the 
central axis; hence they create a suc- 
tion near the periphery and a pressure 
at the center. 

Moreover, by hydraulic action these 
radial forees should in turn produce 
corresponding longitudinal forces at the 
center and at the periphery, and as 
these axial or vertical cannot 
expend themselves at the bottom, they 
should do so at the top, thereby produc- 
ing a veritable fountain, as shown in 
Fig. 2, the liquid flowing up in the cen- 
ter and down at the periphery, about 
as shown by the arrows; moreover, the 
direction of this hydraulic flow is inde- 
pendent of the direction of the electric 
current, hence is the same for direct or 
alternating currents. 

This phenomenon is admirably adapt- 
ed to be made the basis of a liquid re- 
column is 


forces 


sistor furnace. If sueh a 
made the resistor in which the heat is 
generated by the current 
through it by means of an electrode at 
the bottom, the heated liquid will be 
rapidly expelled and forced to the top 
against the blanket of slag, while the 
cooler liquid at the will be 
sucked down into the hole near the cir- 
cumference to be in turn heated and im- 
mediately expelled with considerable 
force. With energetic circulation 
through the resistors, the fatal objec 
tions to the use of liquid resistors could 


passing 


bottom 


be overcome. 
In practice one would naturally use 


two holes, one for each electrode, as 

1 Abstract of paper read at meeting of Ameri- 
can Electrochemical Society, New York, April 
8, 1911. 
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that reduces the depth of the hole to 
one-half. The proportions of the hole, 
that is, the ratio of the section to the 
length are of course determined by the 
sistivity of the material, the amount 
of heat to be generated, and the rela- 
tion of the volts to the amperes; the 
tual dimensions are therefore still a 
natter of choice. The ejecting force in- 
-reases With the square of the current 
ind diminishes as the cross section in- 
reases. Therefore there is very fortu- 
ately some choice left as to the dimen- 
ions of these ‘‘ flowing resistors.’’ 

In most materials there is apparently 
very rapid rise of resistivity with the 
mperature, which is very favorable 
» the proportions of such resistors, as 

also the apparently very rapid in- 
rease of the specific heat of iron at the 
igher temperatures. 

The advantages of a furnace based on 
iis principle are numerous. It is ideal- 

simple and cheap, consisting merely 
‘a crucible or hearth with two suita- 
ile holes in the bottom plugged with 
he electrodes. The heat is generated 
n the material itself, which is just 
vhere it is wanted; moreover it is gen- 
rated in the most rational place, name- 
v at the bottom and not on the top sur- 
ace; it is conveyed and distributed me- 
hanically, so to speak, throughout the 
nelted mass, and this 
eat is immensely more rapid than it 


conveyance of 


would be by mere conduction or by the 
slow flow due to differences of density ; 
hence a charge is treated and finished 
rapidly, whereby the output of the fur- 
naee per day is increased and the losses 
of heat per ton are proportionately re- 
dueed. As far as is known now, there 
is no temperature limit except that of 
the failure of the refractory lining, as 
the pineh effect can no longer limit the 
temperature. 

This very active agitation and cireu- 
lation of the liquid mixes the product 
rapidly with any of the refining ingre- 
dients which may be added, and tends 
to make the product very homogeneous. 
Every particle of the liquid is in turn, 
and repeatedly, brought to the surface 
where mechanically suspended impuri- 
ties and gas bubbles are expelled or 
foreed into the slag, and where the met- 
al is exposed to the chemical action of 
the slag, which is so desirable and im- 
portant in the refining of steel; the 
fresh and highly heated surfaces thus 
exposed to slag action are of course 
enormously greater than in a still bath. 
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The top surface of the metal may be 
made as large as desired. The temper- 
ature at the surface of contact of metal 
and slag, on which temperature the slag 
action depends, is maintained better 
when the heat flows up naturally from 
the hot metal to the cooler slag, than 
when it flows down from the hotter 
slag to the cooler metal. 

Other advantages lie in the fact that 
the electrodes are very cheap, are not 
consumed, and as they may be made of 
metal they are far more economical in 
energy loss than earbon or graphite 


would be. No moving and adjusting of 


FIG. 1. 


the electrodes are required. The in- 
terior of the furnace may be made as 
small as the quantity of material re- 
quires, hence the thermal efficiency of 
the walls of such a furnace could be 
made to reach the practical maximum 
of all types of furnaces. Moreover, as 
the heat is rapidly distributed mechani- 
eally throughout the mass, the maxi- 
mum temperature need be no higher 


than that required for the desired met- 
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FIG. 2. 


allurgical or chemical action, hence the 
heat losses, which increase so rapidly 
with the temperature, are correspond- 
ingly reduced ; in this is a great advan- 
tage over are furnaces, in which the 
temperature is necessarily that of the 
vapor of carbon, hence immensely high- 


er than what is needed. 

The regulation is simple, rapid, and 
ideal; the resistance does not change 
appreciably with varying amounts of 
metal in the hearth; the resistance of 
the resistor, as determined by the vol- 
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tage and amperage, may perhaps in 
be an indication of the 
the metallurgical treat- 


some 
progress of 
ment and, owing to the very rapid cir- 
culation, one feel sure that the 
treatment is uniform threughout the 


*ases 


can 


whole mass. 

The hottest liquid is that in the cen- 
ter of the resistors and is therefore not 
in direct contact with the refractory 
lining. The rapid flow is not along the 
walls of the hole, but in the center, 
where it, of course, causes no wear. 
Whatever friction there is, converts the 


mechanical energy into heat, and is 
therefore not lost. 
The eounter electromotive force 


which must necessarily be generated »yv 
the movement produced, is an advan- 
tage as it shortens the resistor, and the 
energy corresponding to this counter 
electromotive force, also ultimately 
generates heat by friction, and is there- 
fore recovered. Some of the electrical 
energy is therefore converted first into 
motion and then into heat. 

By using a bath of some suitable met- 
al in the bottom of the furnace as the 
prime receiver of the heat, the furnace 
is adapted to melt non-conductors like 
glass, or to heat granular ores, reduce 
and volatilize such metals as zine and 
arsenic from their ores, ete. By dis- 
solving carbon in the iron in one part 
of a bath and the oxide in another part, 
iron can be reduced from its ores, and 
the carbonic-oxide gas produced can be 
burned to preheat the ore, whereby the 
total energy of the carbon may be util- 
ized. 

When badly proportioned the col- 
umns are likely to pinch off, causing 
rapid makes and breaks; this so greatly 
reduces the amount of heat which can 
be generated, that there is danger of 
freezing. Such repeated breaking of 
the cireuit should be avoided. 
times a charge was left to freeze in the 
furnace over night and yet was readily 
started the next day from the cold 
state, thus showing that the resistors 
do not part in shrinking. 

An interesting feature of the princi- 
ple on which this type of furnace is 
based is that, contrary to the more usu- 
al causes, the larger the furnace the 
better, and the less will be the diffieul- 
ties, because the resistors then become 
shorter and thicker. 


Several 


This new principle naturally opens 
up a new field and there are many mod- 
ifications which at once suggest them- 





SOS 


selves. It would be quite simple, for 
instance, to add gaseous fuel heat, or 
the heat of an are, in the upper part; 
or to add the electrical parts to exist- 
ing open-hearth or other furnaces and 
use the eleetric heat only for the final 
treatment. 

The transformer is best attached di 
rectly to the bottom or side of the fur 
the furnace currents are, of 


hace, as 


course, of low voltage, hence large in 


amperes. The flexible connections to a 
tilting furnace then consist merely of 


The 


nace is readily adapted to three-phase 


the two thin primary wires. fur 


currents; the only change is that there 


will be three holes and electrodes in 
stead of two 


The 
the objectionable, troublesome or unde 


following is a list of some of 


sirable’ features of are, induction, and 
simple resistanee furnaces with liquid 
resistors, and it will be seen that thev 
all he 
sened, in the present type of furnace. 


the 


would avoided, or at least les 
disadvantages «of 
the fol 


and 


Among are 


may be mentioned 


the 


furnaces 
handling, feeding 
the 
they 


breaking off of 


lowing: 


adjusting of electrodes: their 


cost, because are eonsumed:; 


the their ends in the 
furnace; the handling of the hot stubs; 
the difficulty and expense of making 
the 


outside of the furnace, through which 


good connections with terminals 
terminals the electrode must be capable 
of being moved; the water cooling of 
these movable terminals above the fur 
nace; henee the possible danger of wa 
ter running into the furnace; the wast 
the 


the contamination of the produet 


ing away of electrodes on their 
sides ; 
by the material of the electrode which 
eannot be of metal; the carbonaceous 
atmosphere; the necessarily high tem- 
perature, and the consequent additional 
losses through the electrodes and the 
the unnecessarily 
the 


the heat is 


roof of the furnace; 


large inside volume of furnace, 


which increases the losses; 
applied at the top, hence travels down 
chiefly by very slow conduction, aided 
somewhat by a local agitation immedi- 
ately under the are; there is therefore 
no gravity circulation, hence the dis- 
tribution of the heat is necessarily very 
slow and uneven; the heat must pass 
through the slag, which is a bad con- 
ductor, to the metal, which is a good 
conductor; this means greater loss of 
heat per pound of product, and a larger 
arising when 


furnace; complications 
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three-phase currents are used; the dif- 
ficulty in regulating the current of an 
are, and the cost of apparatus for doing 
so; the troubles when the are goes out; 
the attention required to prevent this; 
an are furnace cannot well be used for 
zine, arsenic, glass, ete. 

Among the disadvantages of indue- 
tion furnaces may be mentioned the fol- 
lowing: the cost; the bad power-factor ; 
heat 
it must be dismantled to start cold; the 


the necessarily poor insulation ; 
necessity of retaining a large part of 
the charge for starting the next run, or 
it must be started with a _ relatively 
large part of the charge. heated else- 
the 
by the construction and by the pinch 
the 


ture may therefore not be high enough 


where ; limitation of temperature 


phenomenon ; maximum tempera 
for some purposes, as, for instance, for 
the the 


charge conducts the current, hence the 


melting of aluminum; all of 
charges must be small or the possible 


variations of the current very great; 


unequal heating when not perfectly 
level; no very active longitudinal cir 
culation, hence the chemical actions are 
slow, involving a smaller output per 
day and therefore a greater heat loss 
per pound ; no large open space for slag 
action, except by introducing complica- 
tions; these require additional current 
elee- 


to be introduced by means of 


trodes, and the difficulties then arise 
of getting rapid circulation, as well as 
some of the other troubles of electrode 
resistance furnaces which it was the 
very purpose of the electrodeless induc- 
eliminate; expensive 


tion furnace to 


complications when three-phase cur- 
rents are used; and also the difficulty 
of good insulation of the high-tension 
current. 

Among the disadvantages of resist- 
anee furnaces having electrodes and 
containing fused material may be men- 
tioned the following: serious limit of 
temperature and speed of heating due 
to pinch phenomenon; contamination 
of the product by the material of the 
electrode if carbon or graphite; great 
changes of current required with in- 
creasing quantities of reduced materi- 
als; hence small charges or very great 
regulation; small slag surface in nar- 
row channels, or if channels connect 
with a large hearth, then the difficulty 
of getting rapid circulation from the 
heating channel to the hearth; the cost 
of apparatus for doing the same; com- 
plications with three-phase currents. 
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Electrification for Berlin. 
The electrification of the Stadtbahn. 
the great suburban 


railroad crossing 


the center of Berlin, Germany, was the 
recent active discussion 
between Railway Minister Breitenbach 
Minister Lentze. The 
that the pro 
was 


subject of a 
and Finance 
was reached 
electrification 
practicable both 
technical points of view. 
The Stadtbahn 
passenger business, its trains running 
two to 


conclusion 
posal of entirely 


from financial and 


does an enormous 


from five minutes apart and 
the plan for better operation has long 
been in abeyance, owing to fear of the 
cost. This was originally estimated at 
250,000,000 ($62,500,000), but 
now the estimates have been cut down 
to 120,000,000 marks ($30,000,000). A 
bill to carry the plan into effect will 


the 


marks 


probably be introduced at next 
session of the Prussian diet. 
oe 
Electrification of Vienna Suburban 
Railway. 

A recent dispatch from Vienna, Aus 
tria, states that the city council has ap 
proved the project to spend $20,000,000 
on the extension of the suburban rail 
way, including the replacing of steam 
by electricity as motive the 
building of branch lines linking the 


power, 


main railway stations, and also of new 
underground lines bisecting the city in 
two directions. The cost, which is to 
be spread over a number of years, will 
be contributed jointly by the state, the 
province and the municipality. 
—__ ~~ +> 

A New Plant for Fixing Nitrogen. 

The Pauling process for making ni 
tric acid by the fixation of atmospher- 
i¢ nitrogen is being applied at a new 

Electric 
developed 
from water power by four turbo-gener- 
2,000 horsepower each. The 
groups of 


plant in La Roche, France. 
energy for the process is 


ators of 
arranged in 
three, and each has two ares in series. 
Fifty-cycle, three-phase current is 
used at 6,000 volts. Each furnace uses 
one phase. 

The air is preheated and compressed 
before entering the furnace. On leav- 
ing it, the gases have a temperature of 
about 1,000 and 
contain from 1.1 to 1.5 per cent of NO. 
On cooling, the latter reacts with the 
oxygen to form NO,. This is absorbed 
by the water in absorption towers 
through which the gases pass. 


furnaces are 


degrees centigrade 
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FINANCIAL REPORTS OF ELEC- 
TRICAL COMPANIES. 


\MERICAN CITIES RAILWAY COMPANY. 
The American Cities Railway & Light 
mpany has issued its full pamphlet 





port for the year ended December 
1910. The income account com- 
res as follows: 1910. 1909. 
SO $893,185 $714,244 
— f &< Sena 40,967 28,082 
CE ativan ettewwsiade *852,217 686,162 
ferred dividends .......-..... 414,366 414,366 
non dividends ............ 430,444 269,027 
a eee 7,4 2,769 
Se  n.6o es cdncsvene 556,924 304,155 
ie DE da bitiedcinanacone 100,000 250,000 
t BE cA sacaencextses 664,332 956,924 


Special income from earnings of previous 


\fter allowing for full six per cent dividends 
$6,906,177 preferred stock, the balance, $437,- 
s equal to 4.06 per cent on $10,761,165 com- 
stock as compared with 2.53 per cent 
ed on same stock previous year. 


The combined income account of the 
mpanies controlled by the American 
Railway & Light Company for 
ar ended December 31 follows: 


ities 


1910. 1909. 
ere . $6,503,114 $5,801,238 
penses and taxesS......... 3,721,469 3,360,944 
POR  ocdusecenenéeeecsasawes 2,781,645 2,440,293 
erest and sinking fund. 1,340,833 1,277, 041 

Surplus ....---eeeeeees .. 1,440,811 1,163,251 
vidends ..... 997,477 799,433 
Net surplus aes 443,334 363,818 


\merican Cities Railway & Light Company’s 
ortionate share of above undivided surplus 


1} 


rnings: For 1910, $403,780; for 1909, $328,015; 
1908, $259,686. 
NEW YORK EDISON COMPANY. 


The New York Publie Service Com- 
nission has issued a report covering 
operations of the New York Edison 
Company, for the year ended Decem- 
her 31, 1910, which compares as fol- 


10WS: 1910. 
Operating revenue ........ $18,051,106 
Operating expenses, taxes, 


1909. 
$16,553,257 


CO ciccdtivectseenn ans 10,685,241 9,810,555 
Operating income ....... 7,365, 864 6,742,702 
Cae DRE. g 646 5 nanceec 1 50,509 1,004,030 
Total income ....... 8,516,374 7,746,732 
Interest, rents, etc........ 2,695,060 3,026,925 
Net income ...... 5,821,346 4,719,807 
DEVIGOMED occ ccccccsceseess 2,897,100 2,703,060 
ere ee 2°924,246 2,016,747 
Previous surplus .......... 16,930,453 14,835,547 
Profit and loss adj. (cred.) 527,140 78, ise 
Profit and loss surplus.. 20,381,839 16,930, 45 


WESTERN ELECTRIC COMPANY. 

Sales of Western Electric Company 
in Mareh were ten per cent larger than 
for the same month a year ago. For 
the first quarter of its fiseal year to. 
April 1 the company has done eleven 
per cent more business than in the same 
period a year ago. There has been 
some letting up in orders in the East, 
but sales in the middle and far west- 
ern states continue excellent. 

Western Electric is now employing 
25,000 persons, compared with 23,464 
on January 1. The present number 
is within 4,000 of the largest payroll 
the company ever had. 

The present policy of the Western 
Electric Company is to look for in- 
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profits through reduction in 
cost of manufacturing rather than by 


ereased 


increases in selling prices. It has made 
practically no advances in prices and 
in numerous cases has been steadily 
lowering the price, sharing reductions 
in cost of production with its custom- 


ers. 


TRI-CITY RAILWAY. 
The pamphlet report of the Tri-City 
Railway & Light Company for the year 
ended December 31 last states that the 
increase in gross earnings was equal to 
23.24 per cent; in operating expenses 
and taxes 29.89 per cent and in net 
earnings 14.79 per cent, while the gain 
in surplus was equal to 59.97 per cent, 
as compared with 1909. The income 
account compared with the previous 
vear is as follows: 














1910. Increase. 

a $2,513,487 $473,999 
Operating expenses and taxes 1,481,967 341,060 
NN cdc mee edd ate $1, 031,520 $132,939 
Interest and discounts........ 481,408 9,020 
NE, icctitndedwecetaveee $ 550,112 $123,919 
Sinking fund installments.... 50, DE cancun 
Balance for dividends....... $ 500, 112 $123,919 
Preferred dividend........ , -$ oy rere 
ee ree $ 330,549 $123,919 


CANADIAN WESTINGHOUSE COMPANY, LT#. 
The Canadian Westinghouse Com. 
pany, Limited, has issued its report for 
the year ended December 31, 1910. The 
income account compares as follows: 


1910. 1909. 

Oe ee ere $ 697,393 $ 498,379 
Depreciation and invoice ad- 

Sic canbe néee ewe 130,000 70,000 

ES, Heiee ahi he KN oe *567,393 428,379 
eee 306,362 261,540 

EE Beis youn a eeianed 261,031 166,839 
Previous surplus ........... 536,104 431,724 

_ sore. 797,135 598,563 
Written off prop. and pit. 

GE oc ona cavicceasccus 70,522 62,461 

Profit and loss surplus... 726,613 536,103 

*Equal to 12.9 per cent earned on $4,376,600 


capital stock, compared with 10.1 per cent earned 
on $4,224,600 capital stock last year 


UNITED TRACTION OF ALBANY. 
The report of the United Traction 

Company, of Albany, for the quarter 

ended December 31, 1910, compares as 


follows: 


1910. 1909. 
Total operating revenue....... $599, 807 $537,801 
Total operating expense........ 381,052 327,192 
Net operating revenue........ 318,764 210,608 
FR IE hans sb ia be eees'sae 37,577 24,069 
Operating income ............ 181,176 186,538 
pnt. ncenaees 56,335 45,354 
 . 3 aaa rr 237,511 231,892 
Total deductions from gross in- 
GOED cocscccécvesenceteseces 106,170 94,620 
Net corporate income........ 131,341 137,271 


BELL TELEPHONE OF MISSOURI. 

The Bell Telephone of Missouri re- 

ports for the year ended December 31, 
1910, as follows 


1910. 1909. 
NE hak oa oad ee kedien als $2,068,245 $1,984,156 
Expenses, taxes, mainte- 
ME wesckendectccee 1,491,526 1,273,586 
re eee 576,526 710,570 
PEE, dcuvcass wiv dcke cess ’¥eee0an 703,040 
PEE: cn.ccwtvcesusseveew see¥esan 7,530 
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WESTERN UNION TELEGRAPH 

The Western Union Telegraph Com- 
pany has issued its preliminary esti- 
mated statement of earnings for the 
quarter ended March 31, 1911. These 
estimated earnings compare with actual 
figures for the same period of 1910 as 
follows 


*1911. 1910. 
arene ree $1,470,000 $1,794,998 
See 433,062 433,062 
DE: citercseetansenens 1,036,937 1,361,936 

EE, ie <bdncdcnndeners 747,840 747,711 
EE eth hte vesiek ie oan 289,097 614,225 
*Estimated. 


The actual figures of the Western 
Union Telegraph Company for the 
quarter ended December 31, 1910, com- 
pare as follows 


p 1910 1909. 
Net revenue .......-c.0000. $1,760,809 $1,747, 200 
~~ NE 6p 0tk6-02 gee as 443,063 433,063 
ere 1,327,746 1,314,137 
SE "nano eala okie nema’ 7 7'802 747,639 
DEE ‘tnd kine a beled hicune 579,944 566,498 
The earnings of the Western Union 
Telegraph Company for the nine 


months ended March 31, 1911 (actual 
to Dee. 31, 1910) compare as follows: 


1911. 1910. 
SN i ceca etn wa ware oi $5,171,875 $5,471,473 
&§ aa 1,299'1 1,299,186 
TS NA tn ciaibddne areal 3,872,689 4,172,287 
Serr 2,243,412 2,243,201 
So a eer 1,629,277 1,929,086 
CANADIAN GENERAL ELECTRIC, 


The annual report of the Canadian 
General Electric Company, Limited, for 
the year ended December 31 last says: 
‘*Business contracted during the yea 
was satisfactory, both with regard to 
volume and price. The unfinished bus- 
iness upon which no profit whatever 
had been taken into account is carried 
forward to the current year to th- val- 
ue of $4,000,000 and orders are still be- 
ing received in satisfactory volume.”’ 

The income account compares as fol- 
lows: 


1910. Increase 

PGE devecnsewans ..$ 911,208 $285,218 
SPROEEND cccccccccosccaueve 188,088 96,995 
eee Seer ee 76,820 25160 
Total deductions ........... $ 264,908 $122,155 
Balance ........ $s 646,% 300 $163,063 
DEE 5b: b0tenevedsenk caxeny 494,624 25,624 
|. PPT PT ETT ee $ 151,675 $137,439 


1,829,000 


$1, 980 676 


14,237 


$151,676 


Previous surplus 


Total surplus 


CENTRAL UNION TELEPHONE. 

The Central Union Telephone Com- 
pany, the Bell subsidiary company op- 
erating in Indiana, Ohio, and southern 
Illinois, reports for the year ended De- 
eember 31, 1910, compares as follows: 


1910. 1909. 
GHG: codossvsvcenccsecoccses $5,597,240 $4,999,424 
Operating expense .......... 4,112,416 636,062 
DE dindkded ubsagratenbesins 1,484,824 1,363,362 
SD: 0:6'6.00:6-0.0080466 000084 1,482,947 1,363,272 
 n6.00n8405 50 0006064 1,877 90 
Previous surplus ........... 1,353,399 1,353,309 
Total SUIPTUS. 2.ccccvccvcce 1,355,276 1,353,399 





pe ences ae 

The American production of copper 
in the year 1909 was 1,092,951,624 
pounds, valued at $142,083,711. 
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New Electrical and Mechanical Apparatus and 


New Oil-Break Switches. 
The modern tendency in the electric 
al field 
apparatus of larger and larger capaci- 


has been towards the use of 


ties. This has necessitated the develop- 
ment of devices capable of opening 
large currents at high voltages without 
the 
Sinee the oil-break switch is 
device 


introducing disturbing effects on 
system 

the only 
which will accomplish this, a discussion 


known commercial 
of a new form which the General Elec- 
tric Company has recently developed to 
meet the requirements in modern large 
voltages 


capacity stations employing 


from 22,000 to 110,000 will be of inter 
est 
The body of the switeh consists of a 
This contains 
the 
The tank 


heavy boiler-iron tank. 


the oil and also supports switch 
leads and operating parts. 
rests directly on the floor and no cells 
or barriers are required. The switch is 
built in single-pole elements, 7. ¢., a 
three-pole switch consists of three ele- 
ments, each element constituting a cell 
in itself. This reduces the floor space 
necessary and obviates the cost of con- 
structing cells to contain the switch 

In general the construction of these 
switches is similar to that of the other 
Form K oil-break switches made by the 
General Electric Company, in that they 
have a vertical motion of the contact 
rods and a double break for each cir 
cuit. When the switches are opened 
the contact blades move rapidly down 
The 


switches have ample air space above 


ward, opening the ecireuit in oil. 


the oil and are suitably vented to pre- 
vent oil from being thrown out when 
the switches are opened on extreme 
overload or short-cireuit 

With the exception of some of the 
lower voltages, where one-piece porce- 
lain bushings are used, all bushings are 
of the built-up type, similar to those 
which have been successfully used for 
some time on the General Eleetrie 45,- 
000-volt oil-break switch and on high- 
voltage transformers. The _ built-up 
bushings have porcelain ends, interme- 
diate rings of compound, with treated- 
The 


washers are of large diameter and in- 


fiber washers between the latter. 


crease the creepage surface. The bush- 
ings after assembly are filled with spe- 
cial insulating compound. 


Appliances. 


The design of the contacts is such 
that on rupturing the circuit, the are 
always takes place on the upper ex- 
tremity of the moving contact and on 
the flared portion of the stationary one, 
so that the actual current-carrying con- 
tact surfaces are always protected. 

At rated 
low temperature rise, in no case ex- 


loads the switches have a 


ceeding twenty-eight degrees centi- 
grade. 
The 


hand, by a solenoid mechanism requir- 


switches can be operated by 





300-AMPERE, 


15,000-VOLT 


under heavy spring 
pressure. On all non-automatic mech- 
anisms, provision is made for adding 
overload protection at any time with- 
out difficulty. The mechanism for over- 
load operation has a trip, free from the 
handle feature, so that the switch ecan- 
not be held closed on overload or short 


switch contacts 


circuit. 

For solenoid operation the operating 
handle, bell cranks and pipe connec 
tions are replaced by one or more solen- 
oid mechanisms, each of the latter be- 





OIL-BREAK SWITCH 


Hand operated with series-relay mechanical trip. 


ing a direct-current source of power, or 
by a diaphragm mechanism using com- 
pressed air, and are arranged for either 
non-automatic or automatic operation 
on overload. The weight of the moving 
parts is counterbalanced by adjustable 
tension springs, so that the switches 
close easily and open without excessive 
jar. 

The hand mechanism 
handle or operating lever mounted on a 
panel or other suitable support. In 
closing the switch the moves 
through an are of 180 degrees. It has a 
very powerful toggle which exerts the 
maximum power at the end of the 
stroke and makes it possible to close the 


consists of a 


lever 


ing provided with a large coil to close 
the switch and a small coil to trip it. A 
control relay is used to close and to 
open the closing-coil circuit, the control 
switch thus having to handle the small 
current of the control-relay coil only. 
The trial coil of the solenoid-operated 
switch is energized by a hand-operated 
control switch or by an overload cir- 
cuit-closing relay when used. Solen- 
oids are made for use on 125, 250, and 
650 volts, direct-current. 

For remote control, where a con- 
venient source of direct current for op- 
erating the switch is not available, air- 
operated mechanism can be used. 

To provide for the automatic protec- 
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tion of apparatus, under abnormal con- 
ditions of overload or short-cireuit, two 
and current 

are commonly 
selection between 
combinations 


methods, series relays 
em- 
them 


under 


transformers, 
ployed. A 
ind the various 
ach, depends upon the conditions of 
operation in the particular case as well 
is upon the cost of installation. 

Series relays are similar to standard 
witehboard relays with or without bel- 
for instantaneous or 
They 


ows attachment 
ime-limit operation respectively. 
ire all single-pole, and each is mounted 
yn a post insulator. The post insulator 


s clamped to a base, which may be 
nounted on the side wall of the station 
support directly the 


The relays are connected in se- 


rtoa above 
switeh. 


ies with the line,.one or more being 


\ 
Reh): 


bbb 


ELEMENT OF SOLENOID-OPER- 
ATED OIL-BREAK SWITCH. 
100 Amperes, 110,000 Volts. 


SINGLE 


used, according to the system employed. 

Series overload relays with mechan- 
ical trip with or without the inverse 
time-limit feature are used with hand- 


° A “ 
operated switches where a convenient 


source of direct current for tripping is 
not available. The relay mechanism 
acts directly through a treated wooden 
small 
the 


rod and tripping shaft upon a 
auxiliary toggle which releases 
main-switch toggle and opens the oil 
switch. 

The series overload relay with elec- 
trical trip is similar to the ones just de- 
scribed except that the wooden con- 
necting rod actuates a small switch and 
closes an electrical circuit through a 


trip coil which in turn opens the oil 
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This method of tripping is used 

switches. It 
with the 


switch. 
with solenoid-operated 
also be used 


may air- 


operated switches, being connected 


in a manner similar to that 
just deseribed, except that low-tension 
alternating current is used to actuate 
an electrically operated air-control 
valve. 

High-voltage current transformers, 
when aceurate and reliable, are more 
expensive than series relays, and are 
therefore seldom used for tripping 
switches except when it is necessary to 
use the current transformers with watt- 
meters, watt-hour meters, or 
In general the opera- 


reverse- 
current relays. 
tion of these switches by means of ecur- 
rent transformers is the same as with 
lower-voltage apparatus using standard 
switchboard relays, and varies only in 
the combinations for the different op- 
erating mechanism. 

The ‘‘K-10”’ switch is used on sys- 
tems with voltages of from 22,000 to 
110,000 volts, on which the combined 
normal energy delivered to the bus is 
not greater than 20,000 kilowatts. The 
‘*K-15’’ oil switch is used on systems 
with voltages of from 70,000 to 110,000 
volts on which the combined normal en- 
ergy delivered to the bus is not greater 
than 50,000 kilowatts. 

<ennnnssidtieaialicas 
New Building for Electric Storage 
Battery Company. 

The Electric Storage Battery Com- 
pany has closed a contract for the de- 
sign and construction of a new rein- 
torced concrete building which will be 
the largest manufacturing building of 
this type in Philadelphia. 

This addition to its present plant will 
be a building approximately 300 feet 
long by 115 feet wide, six stories high, 
with a one-story triangular extension 
about 80 by 120 feet. The building will 
utilize the patented system of Mush- 
room reinforced-conerete construction 
and will be designed to meet the par- 
ticular demands of the company. 

The demand for storage batteries of 
this company’s manufacture has in- 
ereased to such an extent that it has 
been necessary to provide additional 
manufacturing facilities at once. 

The new building will be of the most 
up-to-date design, strictly fireproof, and 
will be provided with the most modern 
machinery and the best facilities for the 
convenience of its employees. The con- 
struction is to start at once and will be 
completed during the fall. 
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Large Condensing Equipments. 

The Wheeler Condenser & Engineer- 
ing Company, of Carteret, N. J., has re- 
cently been awarded the contract for 
building five large and notable surface- 
condensing equipments for prominent 
public service plants. 

The condensers proper will all be of 
the Wheeler dry-tube type, in which 
the tubes are so grouped as to secure 
the best distribution of the steam, and 
drain plates are interposed at numer- 
ous levels in the condenser to prevent 
steam condensed in upper parts of the 
shell, falling upon and flooding tubes 
in the lower part. The drain plates 
also carry off the water of condensa- 
tion to the hotwell, without bringing 
it into contact with tubes and thus in- 
suring a high hotwell temperature with 
a corresponding saving in heat. 

Three of these dry-tube condensing 


— 


DER) be 


Sep eee ep 
stare, ehr 


SINGLE ELEMENT OF PNEUMATICALLY 

OPERATED OIL-BREAK SWITCH 
100 Amperes, 110,000 Volts. 
equipments will be for the Waterside 
No. 1 plant of the New York Edison 
Company, and will consist of cireulat- 
ing, hotwell and vacuum pumps, to- 
gether with specially designed base 
condensers to 
with three 20,000-kilowatt turbo-alter- 
nators. 

These special condensers will have a 
rated capacity of 300,000 pounds of 
steam per hour, and will be the larg- 
est of their kind in the world. 

The other two condensing equipments 
will be for 10,000-kilowatt turbines to 
be supplied for the new power station 
of the Minneapolis General Electric 


Company. 


opera.e in connection 
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Seaboard Air Line Adding to Its Tele- 
phone Train Dispatching System. 
The Seaboard Air Line Railway is 
placing orders with the Western Elec 
tric Company for telephone train dis- 
patching equipment covering more thin 
600 miles, with two complete circuits 
This 


direct 


installation is being made as a 
esult of the inereased economy 
of the telephone over the telegraph as 
experienced by over a year and a half 
of service on divisions extending from 
Richmond to Raleigh, with a branch to 
Portsmouth, Va., 
Monroe, N. ¢ 
The first new division being equipped 
Hamlet, N. C 
in one direction to Wilmington, a dis- 
tance of 111] 
to Columbia, 


and from Raleigh to 


centers at . and extends 
miles, from Hamlet south 


106 miles; and west to 
Rutherfordton, 157 miles, making a to 
tal of 374 miles, equipped with thirty 
six stations. 


The 
Jacksonville to Tampa, with branches 


second division extends from 


to Orlando and Venice, Fla., 265 miles 
in all, on which will be installed thirty 
The 


dispatcher, in this case, will be located 


eight way-station equipments. 


at Jacksonville, and it is intended to 
operate the branches off the main line 
The sta- 


tions on the branches will be called only 


by means of polarized relays. 


when they are desired and the selectors 
will not be operated when stations on 
the main line are called. 

The equipment to be installed on 
these divisions is of the latest type 
manufactured by the Western Electric 
Company, which installed the present 
equipment on the Seaboard Air Line 

->-s? 
Controllers for Motor-Driven Rotary 
Printing Presses. 

For the control of single motor-driv- 
en rotary printing presses, especially 
newspaper presses, the type of control- 
ler illustrated herewith.has been stand- 
ardized in capacities of fifteen to fifty 
the Cutler-Hammer 
Manufacturing Company of Milwaukee. 


horsepower by 


These controllers give a slow speed of 
ten per cent of the normal speed, by a 
combination of resistance in series with 
the 
across the armature. 


armature, and resistance shunted 
The series resist- 
ance reduces the motor speed fifty per 
cent below normal and accelerates the 
press under load conditions. The arm- 
ature shunt resistance is controlled by 


a solenoid switch, which is energized 


from the motor-armature voltage when 
the main controller lever is on one of 


ELECTRICAL 





REVIEW 





the first four speed points. Slow speed 
is adjusted by setting the main lever on 
one of these points and shifting a small 
link on the panel to adjust the amount 
of armature-shunt resistance. 

The line circuit to the motor is con- 
trolled by a solenoid swtch provided 
with heavy copper and carbon arcing 
and a magnetic 


contacts powerful 


blowout. This switch is operated from 
any of the control switches, and is so 
interlocked the 
lever that the motor circuit cannot be 


with main-controller 
closed unless the proper amount of ar- 


mature resistance is in cireuit. This 


protects the motor and press from a 





PRINTING-PRESS CONTROLLER 


failure of voltage and a subsequent res- 


toration of same. A dynamic brake 
stops the motor quickly and smoothly 
the 


switches, from the over-load relay or 


whether actuated from control 
when the main-controller lever is moved 
to the ‘‘off’’ position. From any of the 
the 
the 


When the press is ready to 


control switches motor may be 


started, run at slow speed or 
stopped. 
print, the motor ean be accelerated to 
the printing speeds by the main lever 
of the controller. The press can be 
stopped by moving the controller lever 
to the ‘‘off’’ position, by the stopping 
switch on the controller panel, or from 


any of the control switches. 
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Three-Phase Locomotives in Italy. 

Recently received information as to 
the tests of the three-phase locomotives 
built for the Giovi line of the Italian 
State Railway by the Societe Italiana 
Westinghouse makes it timely to pre 
sent to our readers the results of thes: 
tests and a brief description of the 
locomotives. 

The Giovi Tunnel is situated between 
the stations of Pontedecimo and Busal- 
la on the line between Genoa and Milan. 
The traffic is very heavy, this being the 
most important line between Genoa, thx 
greatest shipping center, and Milan, the 
greatest manufacturing center, of Italy. 
In addition to general freight and pas- 
senger traffic hundreds of cars of coal 
are daily sent over the Giovi line from 
Genoa to Milan. Electrification became 
necessary on account of the impossi- 
bility of coping with the increase in 
traffic with steam locomotives. The ar- 
tificial ventilation of the tunnel, ow 
ing to its great length, could not be im- 
proved any more and the condition of 
the atmosphere in the tunnel was such 
that an increase in the number of trains 
or steam locomotives would endanger 
the safety of the service. 

The Italian State Railway after ten 
years of experience has chosen for the 
electrification of railway lines the 
three-phase system at high-potential, 
fifteen eycles, as adopted in the Val- 
tellina lines and Simplon Tunnel. The 
first order from the Italian State Rail- 
way to the Italian Westinghouse Com- 
locomotives for 
which 


pany was for forty 
freight service, twenty-five of 
were for the Giovi line and fifteen for 
the Savona San Guiseppe line from Sa- 
vona to Turin, which is being electrified 
at present. The first locomotives were 
completed in July, 1908, at the West- 
inghouse Vado Ligure Works. Upon 
completion they were employed for a 
time in the Valtellina lines, pending 
completion of the Giovi tunnel electrifi- 


cation. 
The new Giovi locomotive is built for 
freitht service and has a normal op- 


erating speed of twenty-eight miles per 
hour. It can also be used for passenger 
service as its speed capacity is as high 
as it is considered safe to use on the 
Giovi line. The locomotive has also a 
fourteen-miles per hour speed, which is 
intended for switching purposes and for 
regenerating power when the train is 
running down hill. The locomotive 
weight is not more than sixty tons, but 
the mechanical construction is such 
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that the weight can be increased seven- 
ty-five tons by means of ballast. 
During the tests a train of 418 tons, 
<elusive of locomotives, was taken 
vith a speed of twenty-eight miles per 
our from Pontedecimo to Busalla, a 
listance of 6.5 miles with a maximum 
vyrade of 3.50 
srade of 2.70 per cent, and a minimum 
curve radius of 1,200 feet. After this 
the train was taken back at a speed of 


per cent, an average 


fourteen miles per hour, the locomotive 
ing connected for regenerating pow- 
xr. The time allowed for one round 
rip is 140 After twenty 
iours of such continuous operation, one 


minutes. 


ound trip without foreed ventilation 
if the motors was made with a temper- 
ature rise of the motors considerably 
centi- 


less than seventy-five degrees 


grade. The one-hour motor rating for 


the same temperature is 720-horsepow- 
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tive, with its weight increased to seven- 
ty-five tons, while the locomotive is kept 
stationary. 

The motors are 
volt, fifteen-cyele machines arranged to 


three-phase, 3,000- 


run in easeade and parallel, giving two 
synehronous speeds of 112.5 and 225 


revolutions minute. Intermittent 


speeds are obtained by inserting rheo 


per 
stats in the ecireuit. The motors have 
double bearings, the outer of which is 
built frame 
and earries the reactions of the frame; 
it also takes the thrust of the conneet- 
ing rods and is provided with springs 


into the main locomotive 


to take up all the motion or change of 
position due to shocks, ballast on loco- 
motive frame, ete. 

The control system contains a num- 
the 


starting resistances are of water rheo- 


ber of excellent features. Since 


stat type it was necessary to design the 











THREE-PHASE LOCOMOTIVE ON ITALIAN STATE RAILWAY 


er per motor corresponding to a loco- 
motive pull at the wheel circumference 
of 19,500 pounds; during the test this 
rate was exceeded. The friction rating 
under most unfavorable conditions is 
such that a train of 380 tons exclusive 
of the locomotive, can be accelerated 
to twenty-eight miles per hour in less 
than 200 seconds, by two locomotives, 
one pushing and one pulling on a grade 
of 3.50 and on a curve of not more than 
1,200 feet radius. 
accelerate a train of 400 tons without 
locomotive to a speed of fourteen miles 
per hour of a grade of .3 per cent and 
300 tons on a curve of 540 foot radius 
The maxi- 


One locomotive ean 


thirty times in one hour. 


mum starting torque is such that they 
ean revolve the wheels of the locomo- 





secondaries of the motors for low poten- 
tial ; 
to have iow potential on the slip rings. 


this was also desirable in order 


The low potential secondaries require, 
however, the possibility of connecting 
one of the motors in cascade connection. 

The switeh performing this re-con- 
necting of one of the stators from high 
to low voltage is the only switching 
the which has 


numerous contacts for heavier currents. 


mechanism in system 


It can, in this respect, be compared 
with either the auto-transformer tap 
switeh of single-phase systems and 


polyphase systems with squirrel cage 
rotors, or with the resistance distrib- 
uting switches of systems using metal- 
lie starting resistance ; but its practical 
operating characteristics are ~ better. 
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The use of the water rheostat is one 
of the main advantages of the control 
system. It eliminates all metallic resist- 
anee parts, which are always more or 
less subject to burn-outs and mechan 
ical breakage. Moreover, all contacts; 
that have to be operated under current 
in the secondary are eliminated except- 
ing the one contact which short circuits, 
the rheostat. On this contact, however, 
there is no arcing and burning, since it 
operates only when the water rheostat 
is about zero. A further advantage of 
this control lies in the faet that it does 
not increase the current by steps, but 
allows for the finest possible regulation. 

The only switch that is interrupted 
under current is the primary switch; 
but even for this switching conditions 
are very favorable, as the current to be 
interrupted in the primary of induction 
motors with wound secondary may be 
reduced practically to the magnetizing 
current by first inserting resistance in- 
to the secondary and then breaking the 
this 
has been possible to use other switches, 


primary current. For reason it 
which after an operation of two years 
are still in 
The exeellent feature of the primary 
of the Giovi locomotive is that it serves 


good working condition 


as both an interruption switch and a 
reversing switeh without requiring any 
additional contacts for the reversing ; 
this is accomplished by simply rotating 
the moveable contact parts through a 
certain angle in order to reverse the 
motor. 

The master switch is arranged for 
two levers. One of the levers has four 
definite positions corresponding to the 
two speeds, to move forward and back- 
ward. The second lever regulates the 
current consumed by the motors. Ev 
ery position of this lever determines 
positively the certain maximum current 
to be taken by the motors. 

The pantagraph 
The single bow with two 


arrangements are 
very simple. 
bronze eylinders insulated from each 
other and revolving in ball bearings en- 
gages The use 


of the rolling contacts is very favorable 


both overhead wires. 
for the contact wire, and has given very 
Valtellina lines 
where it has been in use for over ten 


good results on the 
years. 
ee 
Wireless-telegraph stations are to be 
installed on the steamers Northland 
and St. Helens, owned by the E. J. 
Dodge Company, of San Francisco. The 
United Wireless system will be used. 
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The Largest Storage Battery in the 
World. 

A contract has just been made by the 

Klectric . Light & 

Md., 


with the Electric Storage Battery Com- 


Gas, 


Consolidated 


Power Company, of Baltimore, 


pany, of Philadelphia, Pa., for the in- 
stallation of an enormous battery to be 
used for emergency service 

This battery will consist of 152 cells 
of the ‘‘ Exide’’ type, each cell contain- 
Each of the 152 lead- 


lined wood tanks will be 50 inches high, 


ing 133 plates. 


21.75 inches wide, and over 6 feet long, 
and will weigh without plates or elee- 
trolyte 940 pounds. The total weight 
of the 


plates and electrolyte, when ready for 


entire battery equipped with 


service will be approximately 1,079,200 
pounds. 
This battery when fully charged will 


supply 3,000 kilowatts for one hour. 
>-o 
A New Pole Climber. 
The Roberts patent climber has a 
number of features which will com- 


mend it to the lineman. Being made of 


one piece of eruelble tool steel, the spur 


cannot loosen Climbing is therefore 


made \ ery sate 


The spur is long and 






CLIMBER 


ROBERTS 





POLE 


strong, and is set high enough not to 


touch the ground when walking. There 
is consequently no damage to tin roofs 
when the lineman is compelled to step 
upon them. The straps are arranged 
to fit comfortably around the foot, there 
being no fold to irritate and chafe the 
skin. 
the climber. This climber is 
the market by the Oshkosh 

Tool Company, Oshkosh, Wis. 

> 
Duluth & Iron Range Railroad Adopts 
the Telephone. 


The telephone system of train dis- 


The straps cannot be lost from 
put on 


Logging 


patching has been adopted by the Du- 
luth & Iron Range Railroad, and equip- 
installed between 


is now being 


ment 
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Two Harbors and Ely, with a branch 
from Allen Junetion to Virginia and 
Eveleth, in 

phone system will cover 123 


Minnesota. The new tele- 
miles and 
West 
ern Electric apparatus is being used. 
->-s 


An Interesting Generating Set. 


tendency to- 


there will be fifteen way stations. 


A rapidly increasing 
ward combining auxiliary apparatus as 
much as possible into fewer sets of in- 
dependent units is exemplified by an 
the 
Easthampton, Mass., cotton mill of the 


exciter set recently installed at 


West Boylston Manufacturing Com- 
pany. This set consists of a 30-kilo- 
watt Diehl generator furnishing direct 
current at 110 volts. This generator 


is direct driven by a _ 75-horsepower 
Terry steam turbine at 2,500 revolu- 
tions per minute. Beyond the genera- 
tor, and mounted on the same bed-plate 
with both the latter and the turbin:, 
is an eight-inch centrifugal double-sue- 
tion Janesville pump, which may be 
disconnected by means of a_ flexible 


coupling joining the generator and 


pump shafts. 

By operating the turbine twenty-four 
hours a day it is possibly to obtain 
three different 


Throughout 


classes of service from 


this unit the winter the 
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Steam Turbine for Driving Direct-Cur- 
rent Generators. 

Steam-turbine builders are constant- 
ly making modifications in their ma- 
chines, nearly all of which are steps in 
the direction of reconciling the high 
velocity of the steam-turbine bucket 
with the more moderate speed at which 
direct-eurrent generators, pumps, ete., 
should run. The large size steam tur- 
bine has, on the whole, so far found ap- 
plication principally for the driving of 
alternators and the propulsion of ships. 

In view of the pressing nature of 
the speed-reduction problem, the De 
Laval multi-stage geared turbine, il- 
lustrated herewith, possesses consider- 
able theoretical and practical interest. 
Helical reduction gears were adopted 
by De Laval almost at the inception of 
his work on the steam turbine and have 
satisfactory under 
The efficiency of 


proved = entirely 


service conditions. 
the double helical gear as made by the 
De Laval Companies is said to lie be- 
tween 98.5 and 99 per cent, while the 
life of the gears is equal to the wear- 
ing parts of reciprocating engines. 
Experimental work has continued on 
large gears for stationary turbines, in- 
cluding not only the gear itself, but 
also suitable machinery for the aceu- 





DE LAVAL TURBINE WITH GEARING FOR REDUCING SPEED. 





pump, which has a capacity of 1,000 
gallons per minute, furnished the hot 
water for heating the entire mill. The 
generator during the day is connected 
on the exciter bus for the main units 
which generate power for the operation 
of the mill, and during the night it is 
switched over on the lighting circuit, so 
that it has approximately a hundred- 
per-cent load-factor. During the sum- 
mer the pump is disconnected. 

Even the uses of the exhaust steam 
from the turbine vary at different sea- 
sons. During the heating season it is 
utilized to heat the water of the mill- 
heating system, while in summer it is 
changed over to the feed-water-heater 
line for heating the boiler feed. 











rate production of the gears. . The need 
of special effort in this direction is ex- 
emplified by the fact that 
months of continuous work by a skilled 
machinist were required for the cor- 
rection of a lead screw purchased from 
one of the best shops in this country, 
before it was considered sufficiently ac- 
eurate to be used in the gear-cutting 
machine on which were produced the 
gears of the machine that is shown 


several 


herewith. 

This unit consists of a multi-stage 
turbine driving a standard-speed, di- 
rect-current Crocker-Wheeler genera- 
tor through a pinion and single gear, 
the speed of the turbine shaft being 
3,600 revolutions per minute, and the 
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speed of the generator shaft 500 revo- 
lutions per minute. The illustration 
will give a good idea of the compact 
nature of the construction of the tur- 
bine, the maximum capacity of which 
is 1.200 horsepower. 

Steam is admitted to the turbine 
first through a strainer case and then 
hrough a combined trip and throttle 
valve, to be seen at the extreme right; 
next through the adjacent governor 
valve and then, after passing through 
steam nozzles of the standard De Laval 
type, impinges upon the blades of the 
first-stage wheel. Partial admission is 
ised in the first stage, but full admis- 
sion in later stages. The wheels are of 
the standard De Laval type, made of 
such section as to give great strength 
throughout. 

The buckets are set in the rim by a 
The buck- 


‘ts are drop forged from solid bars of 


peeuliar form of dovetail. 


ELECTRICAL 





REVIEW 


tation of the wheels about the shaft is 
prevented by a key. The greater blade 
length required by the increased vol- 
ume of the steam as it proceeds to- 
wards the exhaust is secured both by 
reducing somewhat the diameters of 
the wheels and by increasing slightly 
the bore of the casing. 

Upon rebounding from the moving 
blades the steam expands by 
passing between the guide vanes placed 
all around the periphery of the dia- 
phragm between the first stage and the 
second stage. These blades are made 
of ‘‘extruded’’ metal are fitted 
onto the cast iron diaphragm. The dia- 
phragm itself is slightly dished in order 
to inerease its strength to withstand 
pressure, and to complete it a solid- 
steel band is shrunk over the tips of 
the guide blades. The steel band is 
slightly wider than the blades and dia- 
phragm and as adjacent bands touch 


again 


and 





REDUCING GEAR FOR 


non-corrodable metal and are allowed 


to retain the original smooth, glossy 


finish imparted by the drop-forging 
process. The use of a special metal 


also avoids the rusting which has been 
the cause of serious annoyance with 
steel buckets and with mild 
nickel-steel buckets, whereas high 
nickel-steel buckets have shown a ten- 
dency to become brittle and to break 
unexpectedly. 

The wheels are mounted upon the 
shaft by split taper sleeves drawn 
tightly into place by internal nuts in 
the wheels, and after the wheels are 
assembled, a lock nut on the shaft 
serves further to secure them, while ro- 


even 


TURBINE. 


DE LAVAL 


each other, a complete steel casing is 
formed which would effectually pre- 
vent the possible penetration of parts 
in ease of rupture of the wheels. The 
center of the diaphragm is perforated 
for the passage of the shaft and leak- 
age of steam is prevented by a laby- 
rinth packing. 

The governing mechanism is in du- 
plicate, that is, there is a speed-regu- 
lating governor and a speed-limiting or 
emergency governor. The former is 
mounted at the top of a vertical shaft 
driven by a worm gear from the tur- 
bine shaft. It is of an extra heavy, 
substantial type and controls, through 
a system of two bell-erank levers and a 
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connecting rod, the movement of a ver- 
tical double-seated puppet valve simi- 
lar to that used on standard De Laval 
turbines. In order to prevent damage 
to the valve by overtravel of the gov- 
ernor, a spring is inserted in the con- 
The worm which 
meshes with the worm wheel on the 
governor shaft meshes with another 
worm wheel driving the tachometer, 
which is supplied as a permanent and 
regular part of the equipment. The 
lower end of the governor shaft is con- 
nected to an oil pump, supplying the 
bearings of the machine and the pinion 
and gear. The emergency governor is 
located in the end of the turbine shaft 
itself and is ordinarily not in contact 
with the trip. Upon touching the lat- 
ter steam pressure is at once released 
from underneath a piston, by means of 
which a toggle gear is released, allow- 
ing the combined trip and throttle 
valve to close under the pressure of 
the steam in the supply pipe. 

The pinion and gear are perhaps the 
most important and interesting part of 
the construction. The gear is of the 
double-helical or herringbone type, dif- 
fering from the standard gears supplied 
with De Laval turbines only in size 
and the fact that but a single gear is 
used for the largest capacities. The 
pinion is cut from a solid bar of steel 
and is carried in plain babbitted bear- 
cast-iron 


necting rod. same 


ings supported in a rigid 
frame, which also supports the gear 
bearings. The pinion bearings are lu- 
bricated by sight-feed oilers from the 
pump system before referred to, the 
excess oil overflowing to the wells of 
the gear bearings, which are ring oiled. 
The gear consists of a solid cast-iron 
center upon which two 
thick steel rings. The hub is mounted 
on a stiff shaft, which carries at one 
end a half of the flexible coupling for 
connection to the driven machine. The 
gear, complete with shaft, bearings and 
coupling are shown herewith. 

The lubrication of the gear and pin- 
ion teeth is accomplished by jets of oil, 
directed at the line of contact on the 
entering side. This oil after use is 
passed through an oil strainer located 
in the base of the turbine, then through 
a cooling and settling chamber and 
then to the oil well, from which it is 
again pumped through the circuit. 

The operation of the turbo-generator 
above described is remarkably free 
from vibration and noise, and as it 
in the test room, supported 


are shrunk 


stands 


816 


upon small serew jacks without other 
steadying means, it is impossible to tell 
from a few yards away whether or not 


the turbine is running without noting 


moving parts. There is no vibration 
and no noise that may be overheard at 
The quiet running is 


chief 


a short distance. 
attributed to 
among which is a specially designed 


several causes, 


gear-cutting machine and the adequate 
method of lubrication employed. 

The generator is of the standard en- 
gine type adapted for the speed of 500 
revolutions per minute, which is the 
same as could be used for a belted ma- 
chine of this capacity. The field con 
sists of eight main poles and eight aux 
iliary or commutating poles, the com 
mutating poles being connected in 
series with the armature circuit and so 
proportioned as to eliminate sparking 
through all ranges of load. 


>>? 


China’s Telephone System Now Giving 
Service. 

A eablegram has been received by 
the Western Electric Company stating 
that the two telephone exchanges which 
it has been installing in the city of 
Peking, China, were successfully cut 
service on April 2. These ex 
changes both of 
tery type and are equipped for 6,400 
At present 3,000 subserib- 
tele- 
and 


into 


are the common-bat- 


lines apiece. 
connected to this 


owned 


ers’ lines are 


phone which is 


operated by the Imperial Government. 


system, 


There have been no adequate tele 
phone facilities in China. The need for 


a telephone system became so apparent 


a couple of years ago that an imperial 


commission was sent abroad to study 
the telephone systems of other coun- 
tries. The im- 
pressed with the facilities and service 
in New York City and recommended 
an equipment along similar lines for the 
Chinese capital. The contract 
awarded to the Western Electric Com- 


pany, after its system had been care- 


commissioners were 


was 


fully compared with those of its com- 
petitors both in Europe and America. 
The eost of the original equipment is 
in the neighborhood of $150,000. 

The new telephone system covers the 
whole of both the Tartar and Chinese 


cities. Underground cable, 3.5 inehes 
in diameter and containing 400 paper- 
has been used. The 


employ about 


insulated wires, 
telephone system 
thirty operators, all of whom will be 


will 


Chinese girls. 
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REVIEW AND 
Commutator-Slotting Tools. 

The slotting of commutators is now 
followed as a general practice by some 
of the large operating companies, par- 
ticularly in railway work. In any mo- 
tor where there is a tendency toward 
sparking, due to defective design, hard 
usage or the presence of dirt, the de- 
structive action of the spark causes the 
burning of the commutator segments at 
the trailing side. This reduces the level 
of the copper below that of the mica 
which, on account of its refractory na- 
ture, remains almost unaffected and 
holds the brushes off of the copper, thus 
aggravating the trouble. The destrue- 
tive action onee started, proceeds rap- 
idly, precluding good motor operation. 


\IR-OPERATED SLOTTING TOOL 

Slotting out the mica to a depth of 
one-thirty-second or one-sixteenth inch 
below the surface of the copper makes 
possible proper contact of the brushes 
on the bars and, in addition, permits the 
use of soft brushes, leading to longer 
life of commutator. 

The Westinghouse Electric & Manu- 
facturing Company, Pittsburg, manu- 
factures two types of slotting tools for 
this purpose, one type air-operated and 


MOTOR-OPERATED SLOTTING TOOL 


Both types 
are shown in the accompanying illus- 
trations. Each of the slotting tools 
comprises a circular saw, with adjust- 
rests eentering the tool. 
Guides bearing on the commutator 
face readjustable on the guide bar of 
the tool, make it applicable to a large 
range of commutator sizes. The guides 
also permit the depth of slotting to be 
accurately adjusted and maintained. 
The air-operated slotting tool is op- 
erated by an air turbine at a pressure 
of forty to eighty pounds per square 
The air turbine forms part of 


the other motor-operated. 


able for 


inch. 
the tool. 
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The motor operated slotting tool is 
satisfactorily operated by a one-fourth- 
horsepower motor running at approxi 
mately 1,700 revolutions per minute. A 
five-foot flexible shaft is provided for 
connecting the tool to the motor. 

eg oe 

Selectors for Train Dispatching. 

The Canadian Pacific Railway is one 
of the most extensive users of telephone 
train dispatching on this continent. Its 
experience is so satisfactory that it has 
just placed an order with the United 
States Electric Company of New York 
and Chicago for 187 additional Gill se- 
lectors on its lines east and sixty-eight 
additional for its lines west, one se- 
lector to a station. Other orders of last 
week for Gill selectors are seventy-four 
stations for the Seaboard Air Line and 
eighty-eight stations for the Atlantic 
Coast Line. 

~>-- 


The New York, New Haven & Hartford 
Leads in Punctuality. 

One of the advantages claimed by 
advocates of electrification of main line 
roads is reliability of operation. It has 
been unofficially stated several times 
recently that the New York, New 
Haven & Hartford had practically no 
motive-power delays in handling the 
entire passenger traffic of its New York 
end by Westinghouse electric locomo- 
tives and multiple-unit trains, notwith- 
standing the change over from steam to 
electricity at Stamford. 

From reports of train operations in 
New York State during January, re- 
cently given out by the Public Service 
Commission, it appears that the New 
York, New Haven & Hartford made the 
best showing of any road in the state, 
with ninety per cent of its trains on 
time. The Long Island follows with 
eighty-six per cent and the Pennsyl- 
vania with eighty-four per cent. 

The report is especially interesting 
in view of the fact that the New Haven 
is extending its single-phase electrifi- 
eation to its Harlem Division and an- 
other branch, and reported as planning 
extension to New Haven. 

tt laccetiinnes 
Wireless Equipment for Canadian 
Ships. 

Arrangements are being made to 
equip the ‘steamships Guiana, Parima, 
and Kerona, of the Quebee Steamship- 
Company, and the Chalmette of the 
Southern Pacific Steamship Company, 
with the United Wireless Telegrapl». 
apparatus. 
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COMMISSION NEWS FROM WISCONSIN. 
(Special Correspondence.) 

The Commission has authorized the Wisconsin Electric Railway 

Company to issue $83,000 par value of five-per-cent, twenty-year, 
st-mortgage gold bonds. These bonds are to be issued in denom- 
rations of $1,000 each. The bonds are to be issued and sold for 
e purpose of supplying the company with funds to pay for the 
irchase of an electric railway property and equipment; to pay 
r the cost of extensions and improvements to the property; to 
rovide funds for the payment of outstanding indebtedness incurred 
- reason of the purchase of electric railway property and equip- 
ent: and to provide for working capital. 

The Milton & Milton Junction Telephone Company applied to 

e Commission for an increase in rates, assigning as a reason for 

» increase the increased cost of labor and materials and supplies. 
he company wished to raise individual business lines from $1.50 

$2.00; four-party business lines from $1.00 to $1.50; rural lines 
om $1.25 to $1.50. Residence rates were not changed. The inves- 
gations made by the Commission showed that the company had 
ever kept any depreciation account prior to last year. As a result 
f this negligence the renewal requirements will undoubtedly ex- 
ed the amount allowed for depreciation. The Commission states 
1 its decision, however, that this fact does not justify the company 
1 loading its past depreciation cost on the telephone users of the 
iture. It was found that the proposed rates would give too high a 
eturn on the investment and the Commission stated that the pro- 
osed increase in rural-line rates was hardly justified by the cost 
if this service. It was suggested that the rural-line rates be kept 
t the old rate. The other rates the Commission permitted the 
ompany to put into force as desired. 

The petition of the Troy & Honey Creek Telephone Company 
or an increase in rates was denied by the Commission chiefly be- 
cause of the poor condition of the accounts and records of the com- 
any. The company asked for an increase in the rate of $1.00 per 
nonth for business and residence telephones to $1.25 and $1.50 for 
esidence and business telephones, respectively. Considerable op- 
osition to the increase was developed at the hearings and the sub- 
cribers insisted that the petition of the company should not be 
‘ranted because of the poor service given and it was also claimed 
that under efficient management the company could earn a reason- 
able return on the investment under the existing rates. It appeared 
that the company has never maintained a depreciation account but 
has always charged all costs of renewals and replacements into the 
operating expenses. It was found impossible in the condition of the 
books to separate the renewals thus charged from the operating ex- 
penses proper. It developed at the hearings that the company did 
not maintain its lines in good condition; that the lines were often 
down and the poles in bad condition. The Commission was rather 
inclined to the view that the increase should perhaps be granted 
but stated in its decision that the explanation of the company’s 
condition was so indefinite and the situation with respect to the 
adequacy of the service so questionable that it was not advisable 
to pass upon the question at the present time. The Commission 
held out the hope that when the company has properly adjusted and 
kept its accounts and has placed itself in a position to render ade- 
quate service the Commission would consider the reopening of the 


case. 
COMMISSION NEWS FROM NEW YORK. 


(Special Correspondence.) 

The Brooklyn Heights Rajlroad Company, the Nassau Electric 
Railway Company and the Coney Island & Brooklyn Railroad Com- 
pany, subsidiary corporations of the Brooklyn Rapid Transit Com- 
pany, have taken out writs of certiorari to review the action of the 
Public Service Commission in giving the Manhattan Bridge Three- 
cent Line a certificate of necessity. One of the grounds of the 
Brooklyn Rapid Transit’s complaint is that the new line pro- 
poses to operate over streets in both boroughs already occupied by 
street car tracks and to cross important junctions. Horse-car lines 
at present occupy some of the streets in Manhattan on which the 
three-cent line wants to operate. The Brooklyn Rapid Transit al- 
leges that the three-cent line cannot obtain the necessary consents 
of property owners. 

The long series.of hearings in the Long Acre Electric Light & 
Power Company which have been going one before the Public Serv- 
ice Commission of the First District concluded with the testimony 
of John W. Lieb, Jr. The application of the company is for per- 
mission to issue $10,000,000 additional stock of the company and 
$50,000,000 bonds. Mr. Lieb submitted a statement to the effect 
that the New York Edison Company has ample capacity reserves 
and margin. to meet all future contingencies that may arise in re- 
quirements for electric light and power in the boroughs of Manhat- 





tan and the Bronx; that competition in public utilities is undesir- 
able; that the public interests would not be benefited by competi- 
tion and that two or more companies would finally result in an 
amalgamation later. It is also contended by the New York Edison 
Company that inasmuch as the franchise of the Long Acre Company 
has not been exercised the franchise has lapsed and is void. 

The Public Service Commission and the Subway. Committee 
of the Board of Estimate have received from the Brooklyn Rapid 
Transit Company definite assurance of the willingness of that cor- 
poration to operate a through subway route in Manhattan and the 
Bronx, laid out on the lines of the Triborough subway. Informal 
assurances were received some time ago of the company’s willing- 
ness to have the Triborough subway system, including the Fourth 
Avenue route, added to its Brooklyn extensions proposed several 
weeks ago, and enter into the competition for through traffic in 
Manhattan and the Bronx. 

The Public Service Commission, Second District, has caused to 
be reopened the complaint of the Postal Telegraph Cable Company 
against the Western Union Telegraph Company. The complaint 
averred that the Western Union Company charged the Postal Com- 
pany for the transmission of certain words added to a telegram 
transferred by the Postal to the Western Union, such words being 
the name of the transfer point and the date, preceded by the word 
“via.” In its answer the Western Union admitted the making of 
this charge, and a hearing upon the complaint was had, upon the 
theory that a charge was made for the transmission of such words 
by the Western Union. In the briefs filed, however, the Western 
Union now claims that no charge is made for these words placed 
upon a transferred telegram, and claims, on the other hand, that a 
charge is made for the name of the original point and the original 
date of the telegram. The Commission in reopening this case says 
that if this position is taken, a different issue is presented from 
that raised by the complaint and answer, and a further hearing 
will be had so that proof may be given as to what words the re- 
spondent does charge for upon transferred telegrams. 

The Commission, Second District, has also received a complaint 
from William S. Massoneau, president of the village of Red Hook, 
Dutchess County, directed against the Red Hook Light and Power 
Company. Because of a dispute as to the amount to be paid for 
street lights during the Jast six months of 1910, the company served 
a notice upon the village that if the amount was not paid by 
March 31, the street lights would be shut off, and the streets of the 
village are now left in darkness. The Commission is asked to re- 
quire the company to at once renew its street lighting service and 
to continue the same without interruption pending the adjustment 
of the disputed bill. 


COMMISSION NEWS FROM NEW JERSEY. 
(Special Correspondence.) 


The Board has dismissed the complaint of the Seventh Ward 
Improvement Association of Jersey City against the Public Service 
Railway Company,-in regard to service from the Pennsylvania 
Railroad ferry to Greenville. The complainant alleged that the 
company refuses to issue transfers to passengers for Greenvlle 
who may, by mistake, board a car marked “Culver Avenue.” The 
Board finds that the company affords a greater number of cars 
between the ferry and Culver Avenue than it does between the 
ferry and Greenville (the district beyond Culver Avenue being less 
thickly settled). The Board considers that the issuing of transfers 
at Culver Avenue would tend to the overcrowding of short line 
cars and cause inconvenience and discomfort to passengers on the 
short line. The transfer would not hasten the journey of Green- 
ville passengers, as such would be obliged to wait at Culver Ave- 
nue for the Greenville car, which could be as conveniently taken at 
the ferry or at points between the Ferry and Culver Avenue. 
Opinion is expressed that the fact that persons make mistakes in 
boarding cars properly marked is not a good reason why they 
should be transferred, free, to other cars. The duty rests upon the 
traveler of choosing the proper car route to reach hi8 destination 
and the company cannot be held responsible for travelers’ mistakes. 

The Board called a conference with the electrical street railway 
companies, for Friday, April 21, at its offices in the State House, 
Trenton, N. J., upon the following: (1) track and roadway, with 
special reference to bridges, trestles, protection of same, curves 
and track construction; (2) grade crossings of electric railroads 
with those of steam railroads; (3) station or waiting room facil- 
ities at transfer points; (4) car equipment, with special reference 
to brakes, fenders and headlights; (5) rails and gates for the 
protection of passengers when crossing bridges, trestles, passing 
around curves, etc.; (6) car signs, showing route and deStination; 
(7) standard regulations for government of conductors and motor- 
men. 
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IMPORTANT DEVELOPMENTS. 


POWER PLANT AT TALLULAH FALLS, GA.—In connection 
with the waterpower development of the Tallulah River a dam 110 
feet high is to be constructed, and a total head of 600 feet will be 
secured at the plant. Water is to be carried through tunnels from 
the dam to the power house, a distance of about one mile. Ap- 
proximately 60,000 horsepower will be developed 

A 90,000-HORSEPOWER PLANT.—The new hydrolectric plant 
which is to be installed at Long Lake, twenty-nine miles down the 
Spokane River from Spokane, Wash., will develop a total of 90,000 
horsepower. The weight of the four wheels is estimated at 1,000,- 
000 pounds. A 170-foot head of water is required to operate the new 
plant and to reach this a dam, 180 feet in height, 375 feet in width 
and 150 feet at the base, tapering to 15 feet at the top, will be 
constructed. The company expects to have the first unit of 45,000 
horsepower in operation before the close of 1912. The preliminary 
work on the dam is under way 

TO ELECTRIFY EASTERN PENNSYLVANIA. 
electric companies have applied to the governor of 
for charters, a step which is said to be in the way of a general 
electrification. The Lehigh Coal & Navigation Company is back 
of the project, which aims to supply with power all of Eastern 
Pennsylvania, affecting a territory with a population of 2,500,000 
people, including Philadelphia The power will be transmitted 
over main high-tension lines more than 130 miles long, with 
branches to all industries, towns and villages that will contract to 
utilize the power 

GOVERNMENT TO DEVELOP 
The board of governors of the Elephant 
ciation and the El Paso Valley Water 
at a joint meeting that was recently held in El Paso, Tex., that 
the hydroelectric feature of the Elephant Butte dam and reclama- 
tion project shall be developed and put into effect by the federal 
government instead of by a private power company. The propo- 
sition on behalf of the company that has been in process of forma- 
tion for some time was submitted to the meeting by Richard W 
Burges, an attorney of El Paso. Mr. Burges’ proposition was to 
lease the power rights of the Elephant Butte dam for a period of 
fifty company to be known as the Rio Grande Power 
Company, which proposed to utilize the power generated at the 
dam and elsewhere in the project to operate an electric railway 
and supply power to towns and industrial enterprises in the upper 
Rio Grande valley. The men who oppose this plan stated that 
the federal-government reclamation service is in better position to 


-About sixty 
Pennsylvania 


NEW-MEXICAN PROJECT. 
Butte Water Users’ asso- 
Users’ association decided 


vears to a 


develop the power possibilities of the project than any private 
company that might be organized for the purpose. J. A. French, 
engineer of the reclamation service, was present at the meeting 


and made the statement that the government is proceeding with 
plans for the development of the power that the dam might 
afford and that the hydroelectric plant would be installed at the 
same time the irrigation feature of the project was placed in 
effect The meeting voted down the lease proposition that was 
submitted by Mr. Burges The government has taken steps to 
install a temporary electric power plant at the site of the dam at 
Elephant Butte, at a cost of about $500,000. O. H. Ensign, chief 
electrical engineer of the reclamation service, is in charge of this 


branch of the dam project D 
LIGHTING AND POWER. 
(Special Correspondence.) 
BARABOO, WIS.—Bonds for $45,000 for a lighting plant have 
been voted C. 
MILTON, N. D.—Christ Halley is promoting the installation of 
C 


an electric light plant 
CUSTER. S. D.—A local stock company has been organized to 

install an electric light system. C. 
SCOTTSBURG, NEB.—Mr. Roberts has commenced the in- 

stallation of the electric light plant. C. 


LONGVIEW, TEX.—This city is about to vote bonds for the 
extension of its electric light system. P. 

HURON, S. D.—The Waage Electric Company has been incor- 
porated with a capital stock of $25,000. P. 


VELVA,. N. D.—The council has granted a franchise to John 


I. Moore to install an electric lighting system. C. 
ALVIN, TEX.—The Alvin Ice, Light & Power Company has 
been incorporated with a capital stock of $15,000. P. 


DICKINSON, N. D.—Hughes & Deiters are planning extensive 
and permanent improvements to the lighting system. ‘ 

GRANBURY, TEX.—The Granbury Water, Light, Ice & Power 
Company has been incorporated by R. Vickery and others P. 

EAGLE ROCK, CAL.—The Eagle Rock Water Company has 
been granted a franchise for installing an electric lighting system 


here A. 
DULUTH, MINN.—The city engineer has been instructed to 

prepare an estimate of the cost of installing a municipal light 

plant. . 
NEWTON, MISS.—The $11,000 bond issue which was voted 


for on March 6, for the purpose of installing an electric light plant, 


AND WESTERN ELECTRICIAN 





Vol. 58—No. 16 


has been sold, and work will be begun in the near future putting 
in the plant. 

MILWAUKEE, WIS.—The Globe Electric Company has been 
incorporated with a capital stock of $200,000 by G. W. Youngs and 
others. P. 

LACROSSE, WIS.—M. W. Fockler, of Winona, will erect a 
power house to supply light and power to Endicott, Winona and 
Lacrosse. C. 

KENDALLVILLE, IND.—This place wfll in a short time install 
a boulevard lighting system similar to those at South Bend and 
Mishawaka. 

MARINETTE, WIS.—The cities of Marinette and Menominee 
propose to develop municipally a plant of 50,000 horsepower on the 
Menominee River. C. 

BRAWLEY, CAL.—Superintendent McCormick, of the Holton 
Power Company, has applied for a franchise to supply electricity 
in this town for two years. A. 

OAKLAND, CAL.—The American Heat & Power Company has 
been incorporated here by J. H. King, J. A. Craig and J. H. Becker 
with a capital stock of $100,000. A. 

MOBRIDGE, 8S. D.—A franchise has been granted to the Mo- 
bridge Electric Light & Power Company to install an electric light 
plant and work will be started at once. C. 

REDLANDS, CAL.—The Cochella Valley Ice & Electric Com- 
pany has been incorporated by W. F. Holt, Chole Holt and W.G 
Driver with a capital stock of $300,000. A. 

DECORAH, IOWA.—Chicago capitalists are planning the con- 
struction of a dam to develop 600 horsepower to furnish electric 
power to Wauken, Pottsville, Lansing and other towns. C. 


BONAPARTE, IOWA.—A franchise has been granted for the 
installation of an electric light plant. Power will be furnished 
from the dynamos in the United Woolen Mill power house. C. 

DARBY, PA.—The Delaware County Electric Company has 
been awarded a five-year contract for lighting the borough streets 
with tungsten lamps. Fifteen 2,000-candlepower arc lamps are also 
to be installed. 

KANSAS CITY, KAN.—This city will begin at once the con- 
struction of-a municipal lighting plant to reduce the cost of elec- 
trie lights. The issue of $350,000 of bonds for the municipal plant 
was authorized February 14. 

SPRINGFIELD, O.—The International Harvester Company has 
authorized the erection of a power plant which will be built this 
spring. The new power station will be 80 by 150 feet in size and 
will be of brick and steel construction. 

NOBLESVILLE, IND.—It is reported that the power dam and 
hydroelectric plant on White River belonging to the White River 
Light & Power Company will soon be ordered sold to discharge 
debts. The property represents an investment of $100,000. Ss. 

MACDOEL, CAL.—The California Butte Valley Land Company 
has contracted with the Siskiyou Lighting Company to bring elec- 
tricity into this town for lighting purposes, including the furnishing 
of 8,000 horsepower to farmers. The power is to be ready for use 
by July 1. A. 

EUREKA SPRINGS, ARK.—The Eureka Springs electric sys 
tem and entire holdings have been sold to a company consisting 
of E. F. Ackerman, of Chicago, and Hugo Seidel, of this city, and 
others. The deal embraces light and power plant, street railway, 
ice and cold storage and other interests. 

WORCESTER, MASS.—A contract has been closed between the 
Worcester Pressed Steel Company and the Connecticut River Trans- 
mission Company, for the latter company to furnish 600 horsepower 
of electrical energy to the Pressed Steel Company, at its plant near 
Barbers Crossing. The Morgan Spring Company has also con- 
tracted for power from the transmission company. 

CHARLOTTE, N. C.—A transaction involving $1,000,000 has 
been closed whereby fifty-one per cent of the stock of the street 
railroad, electric light and power and gas companies of Salisbury, 
Spencer and Concord, N. C., is transferred to William J. Oliver, of 
Knoxville, Tenn. The purchase also includes the franchise for 
the interurban electric line of twenty-two miles connecting Salis- 
bury and Spencer. 

HARRISBURG, PA.—Charters for twenty-eight electric com- 
panies to operate in Northampton, Lehigh and Carbon counties 
have been approved by the governor. Each of the companies has 
a capital of $5,000 and the same incorporators—W. A. Lathrop, 
Dorranceton; R. H. Wolbur, St. Davids, and H. F. Baker, German- 
town, Philadelphia. The companies are understood to be incorpor- 
ated by men interested in the Lehigh Coal and Navigation Com- 
pany. 

PORTLAND, ORE.—The sale of the power plant of the Mon- 
arch Lumber Company to the Mount Hood Railway & Power 
Company has been completed. The Monarch property will be used 
in connection with the new power plant of the Mount Hood Com- 
pany, now in course of construction on the Peninsula, to provide 
energy to the light and power patrons in Portland and vicinity until 
the new hydraulic generating station at the junction of the Bull 
Run and Sandy Rivers is completed. 
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ELECTRIC RAILWAYS. 


(Special Correspondence.) 


ALGONA, IOWA.—The Iowa & Minnesota Construction Com- 
pany is planning the construction of a line to Fairmont, Minn., via 
Armstrong. 

SHEBOYGAN, WIS.—W. A. Comstock, president of the Mil- 
waukee Northern Electric Road, announces that his company will 
eommence grading next fall for an extension of the road to West 
Bend. C. 

CLARKSBURG, W. VA.—The Tyler Traction Company has been 

artered to build a line from Sisterville, Tyler County, through 

liddlebourn to the village of Shirley, also in Tyler County. The 
»uthorized capital is $500,000. 

OMAHA, NEB.—The Nebraska & Transportation Company let 

e contract to the Baker Construction Company, of Omaha, for 

e construction of 284 miles of interurban line to Sioux City, 

th branches to Madison and Norfolk, Decatur and West Point. 

PRIEST RIVER, IDAHO.—The Panhandle Electric Railway 

ympany,. headed by Victor M. Smith, of New York, plans to ex- 
pend $2,000,000 in the construction of a power plant here, capable 
developing 30,000 horsepower. The company also plans to build 
transmission line to Spokane, Wash., seventy miles from this 
ty. A. 

REDONDO BEACH, CAL.—It has been ordered that a third rail 

laid along the Los Angeles and Redondo right-of-way over por- 

ons of Pacific Avenue and Dimond Street. The order calls for 
mediate compliance. It is understood that when the work is 

ompleted passenger cars over the Los Angeles-Pacific system will 
transferred from the Sherman barns to this city. A. 


HIBBING, MINN.—A survey has been made for the construc- 
on of an electric line to Gilbert. The line will be thirty-six miles 
mg and pass through Chisholm, Buhl, Virginia and Eveleth. The 
Washburn, Bailey & Mitchell Company, attorneys, represent the 

Boston capitalists interested. The Northern Traction Company 
as applied to the council for a franchise to construct an electric 
ne Cc 

VINCENNES, IND.—Articles of incorporation have been filed 
vith the Secretary of State by the Vincennes Southeastern Indiana 
nterurban Railway Company. The initial capital stock is $50,000. 
The declared object of the new company is to build and operate 
n interurban railroad from Vincennes in Knox County to Jasper 
n Dubois County. George B. Hazleton, R. Q. M. Lewis and Ray 
‘ubank are directors. Ss. 

INDIANAPOLIS, IND.—By order of court, the Indianapolis, New 
astle and Toledo Railway’s property will be sold to pay claims 
mounting to $3,500,000. The Knickerbocker Trust Company of 
New York and the Union Trust Company of Indianapolis are the 


argest claimants. The company’s property consists of an inter- 
irban road between Indianapolis and New Castle, power house, 


te. The property will be sold as a unit within a short time. S 


TELEPHONE AND TELEGRAPH. 


(Special Correspondence.) 

has 
C. 
Telephone Company 


NEWTON, IOWA.—The Murphy Telephone Association 
een granted a franchise. 
EMMETSBURG, IOWA.—The Emmetsburg 
will expend $6,000 in improving its system. 
KINGFISHER. OKLA.—The Wandell Telephone Company - 
been incorporated by J. L. Faxon and others. 
WEBSTER CITY, IOWA.—E. H. Martin secured a site for on 
erection of a py: and cement telephone exchange. » 
FREDERICK, D.—The Franklin & Frederick Telephone Com- 
pany has been inc anal with a capital stock of $24,970. P. 
JAMESTOWN, N. D.—W. J. Ries, Andrew Michael and others 
have organized a company to construct a telephone line to Beaver 
Creek. C. 
SUSANVILLE, CAL.—The California & Oregon Telegraph Com- 
pany has applied for a fifty-year franchise for a telephone system 
in this town. A. 
WILLIAMS, CAL.—Amiel M. Harris has purchased the tele- 
phone lines in this city and is having them looked over, extended 
and improved. A 
LA CROSSE, WIS.—The La Crosse Telephone Company has 
secured a site for the erection of a modern telephone building, esti- 
mated to cost $15,000. C. 
BUFFALO, N. Y.—The Greissinger Telephone Repeater Com- 
pany was recently incorporated to manufacture telephone repeaters, 
etc. The directors of the concern are Elwood Greissinger, Lucy 
A. Greissinger and Chilian F. Wheeler, all of Buffalo. 
GUERNSEY, UTAH.—The Guernsey Telephone Company and 
the Platte Valley Telephone Company recently were consolidated 
under the management of Walter L. Diver. The new arrangement 
gives all of the Guernsey Telephone Company subscribers long 
distance service over the Bell lines, this company being now in 
effect a sub-licensee of the Rocky Mountain Bell Telephone Com- 
pany as well as the Platte Valley Company. 
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ELECTRICAL SECURITIES. 


Business on the stock exchange still continues to be exceed- 
ingly dull, but finance on the whole is on a very sound basis at 
present, and investors are merely waiting for a decision of the 
Standard Oil and American Tobacco cases. More business was 
done in bonds during the four working days of the week, how- 
ever, than in the same part of the previous week. 

Bedell & Company, of Providence, announce that they have 
sold all of the $1,000,000 Illinois Traction Company preferred stock 
recently offered. 

The Reading Transit Company has filed notice of an authoriza- 
tion of a bond issue of $20,000,000. 

There has been placed on the unlisted department of the Phila- 
delphia stock exchange $116,250 additional Philadelphia Rapid Tran- 
sit Company voting trust certificates. 

American Telephone stockholders have crossed the 40,000 
mark. This is not only the largest number in the company’s his- 
tory, but the third largest body of shareholders of any American 
corporation. In this respect American Telephone is surpassed only 
by United States Steel and the Pennsylvania Railroad. With $263.- 
000,000 capital stock and 40,000 shareholders, American Telephone 
has as many stockholders as Union and Southern Pacific combined 
with their $489,000,000 of share capital. When President Vail came 
to American Telephone there were but 18,000 shareholders and the 
popular cry was that an increase in the list of owners of the prop- 
erty to 25,000 would lift the burden of financing. In the four years 
of the present administration there has been a gain of 22,000, or 
21 per cent, in number of shareholders, a yearly average gain of 
over thirty per cent. 

DIVIDENDS. 


American District Telegraph Company of New 
quarterly dividend of one per cent payable April 
record April 18. 

Binghamton Light, Heat & Power Company; regular quarterly 
dividends of one and one-half per cent on the preferred stock and 
three-quarters of one per cent on the common stock, payable April 
15 to stock of record March 31. 

Electric Bond & Share Company; quarterly dividends of one 
and one-quarter per cent on the preferred and two per cent on the 
common stock. The preferred dividend is payable May 1 to stock 
of record April 30. The common dividend is payable April 15 to 
stock of record April 13. 

Havana Electric Railway Company; regular quarterly dividends 
of one and one-half per cent on the preferred and one and one-half 
per cent on the common stocks, payable May 13 to stock of record 
April 22. 

CLOSING BID PRICES FOR ELECTRICAI 
CHANGES 


Jersey; regular 
28 to stock of 


SECURITIES ON THE LEADING EX- 


AS COMPARED WITH THE PREVIOUS WEER. 
NEW YORK. 
Apr. 17. Apr. 10 





Allis-Chalmers common ........ Te ‘ rere rT ae | 71 
OO ee, aaa eee ey Ls 30 
SE, is. s  wiivnece cs bad nbacieseaéseenaeoeen 623, 6244 
American Tel. & Cable ......... ES SORA LY: EE 80 — 
oe a he are sou bb ea akle ba eee Kee ee Oh 1451 145% 
SrOCmeyen TORE THOME... ccccccsdcnccncesevcecsece 77% 
I at taal niga icles Bid S win be gl Gk e/ah.d erie Wika ware 1501 150% 
Interborough-Metropolitan common 18% 
Interborough-Metropolitan preferred ................02e0000 54 
Ee a en etn ee eer 129 129 
Mackay Companies (Postal Telegraph and Cables) common 90% 90%, 
Mackay Companies (Postal Telegraph and Cables) preferred 76%4 7614 
I SE rec enr dae shinee eekiew cdawh hws wes aoes 6 136 
tte eee *18 *18 
New York & New Jersey Telephone.................c0ee005 108 108 
NS I 6s Gare hs cab nia ead we ae ere aw een 501 5 
a > a i dS dtc hb aml ACES ca emidk  edda we tase 77 7756 
= e ££ —— eet epee as See eager ener 119% 119 
ed oe a i nine one daikon eeeneeacbed babs 72% 73% 
I CUI os oan Save Beane OR Reb Obese ESE ee bua 651% 65% 
Ww restinghouse ere ee eee 7 117% 
*] .zast price quoted 


American Tel. & Tel. , by 
ir 40 sok cen eicnneale bane tae eee 283 283 


Sk es Seca od inlaid sae c/biew eng 460k Ee dio eed 1501, 150% 
Massachusetts Electric common ..............cccceccceccces 16% 17 
Massachusetts Electric preferred .............cccccccccccces 7% 87% 
ee I, II io os r5'e.o 04 sctsia des wise eenewsescdnenea 142 141" 
rr re ee, aia din dwdiwknee eneneciew eawe 19 19 
SP Se. Ge Oe I ee rec ccdincecdensebeane eas 931 93% 


PHILADELPHIA. 


Oe ee Pe eT ee rT a 

rr Cr 2 i cic d oth WN Eb New RENO eee COS 

Electric Storage Battery common ..............cecceceeceeee 52H 53 
Electric Storage Battery a ae eee. 53 
Philadelphia Electric ............. Ee ee ane fer eben ae 16% 16% 
rr, ee es cba ceded ideedheeeiee ew eae Ons 18% 18% 
Philadelphia Traction ............scscsseccscccscevcecscsces 84 84 
EEE rb 4eeds Ver tiehenwdeeredsuet insane cesses 461 46 


Chicago Railways, Series 1 

ee, Ce © cose cckeven ceed adda vacates beeeeee 23 23 
a as a eb aig enna Oe Me Bis 6b 4% 454 
CS. I ces 0in0 6 86.5.064:900-0 00 bOUSS ECC ERs QS eeeee ea 118% 119 
I, “ES © ks wd. ts 6.6 6. 6:kare WOKS 055605 065 EOS AROS 128 128 
BEOCPOPOMIRM TRIOVREOE COMMON oon ccccccccccccsccccescess 22 22 
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PERSONAL MENTION. 

BUTLER KEYS, sales manager of the Hemming Manufactur- 
ing Company, of Garfield, N. J., has just returned from a successful 
trip through the West. He reports business very good. 

HORACE G. BURT has been chosen by the Chicago Associa- 
tion of Commerce as chief engineer to take charge of the Chicago 
electrification problem. He will assume his new duties May 1. 
OLDS. for seventeen years superintendent of the roll- 


E. W 
ing stock of The Milwaukee Electric Railway & Light Company 
has resigned, and will go to California to engage in the real 


estate business. 

WILLIAM J. NORTON, first assistant secretary to the Public 
Service Commission of the First District of New York, has re- 
signed his position to accept one with the Commonwealth Edison 
Company, of Chicago. 

LEONARD J. BOTTING has resigned his position as secretary 
and general manager of the Central Station Development Company 
of Cleveland, O.; in order that he may more effectively do special 
work for the company. 

MILES BRONSON, heretofore division superintendent of the 
York Central at Albany, N. Y., has been appointed superin- 


New 
Bardo, who has 


tendent of the electric division, succeeding C. L. 
gone to the Lehigh Valley. 

H. M. SLAUSON has severed his connection with the Opalux 
Company as its general sales manager and from May 1 will repre- 
sent the H. W. Johns-Manville Company, handling its electrical busi- 
ness in the state of New Jersey. 

ANGUS S. HIBBARD, general manager of the Chicago Tele- 
phone Company, has been made a member of the staff of the Amer- 
ican Telegraph & Telephone Company. Mr. Hibbard’s numerous 
friends in Chicago hope that he will not find it necessary to take 
up his residence in New York. 

THEODORE N. VAIL, president of the American Telephone 
& Telegraph Company, and president of the Western Union Tele- 
graph Company, accompanied by Mrs. Vail, recently sailed on the 
steamer Cedric for a four months’ tour of France and Spain. 
Mr. Vail said he was making the trip to obtain rest. 

\LONZO BURT, president of the Milwaukee Telephone Com- 
pany, will, on May 1, become vice-president and treasurer of a 
group of telephone properties which include the Wisconsin Tele- 
phone Company. Mr. Burt will for the present remain in Milwau- 
kee, although ultimately he will remove to Chicago. 

BION J. ARNOLD, of Chicago, has been chosen as engineer to 
the Committee on Downtown Model Streets. Mr. Arnold is pecu- 
liarly fitted for this post because of his long study of the questions 


involved in the committee’s investigations, and because of his 
accumulated material which will be necessary in the committee’s 
study. 

EDWARD C. SWEENEY, superintendent of the French Tele 


graph Cable Company, has been appointed traffic manager of this 
company and general manager of the United States & Hayti Tele- 
graph & Cable Company, to succeed the late Louis A. Lurienne 
Mr. Sweeney has been thirty-two years in the French Telegraph 
Cable Company's service 

RODMAN GILDER, secretary of the Crocker-Wheeler Com- 
pany, manufacturers of electrical machinery, Ampere, N. J., has 
resigned to become associated with the brokerage house of Dick 
Brothers & Company, 30 Broad Street, New York. His previous 
experience should be of value to him in the analysis cf bonds of 
industrial and other corporations. 

CLARENCE E. FREEMAN, who for several years has been 
one of the engineering staff of the Arnold Company, Chicago, has 
issociated himself with the W. H. Rosecrans Engineering Company, 
Stock Exchange Building, Chicago, as treasurer and consulting en- 
gineer. Mr. Freeman was for many years professor of electrical 
yngineering at Armour Institute of Technology, where he endeared 
himself to his students by the thoroughness and breadth of his 
educational work. Illness compelled him to leave this position in 
1906. Soon afterwards he joined the Arnold Company and subse- 
quently took charge of its irrigation, drainage and hydroelectric 
work in the West. Mr. Freeman will continue to specialize in this 
field with the company that he has become interested in. 

CONVERSE D. MARSH, president of the Bates Advertising 
Company, New York City, was knocked down in Fifth Avenue near 
Fifty-sixth Street, in that city, last Sunday afternoon, by an auto- 
mobile owned by J. W. Earle, president of the Union Typewriter 
Company. He was removed to Flower Hospital suffering from a 
fracture of the right leg. His daughter, Miss Faith Marsh, was 
with him at the time. They had stepped from the curb on the east 
side of the thoroughfare and were attempting to get across the 
street between the automobiles. The Earle machine, which was 
going north on the avenue, was seen by Miss Marsh, who jumped 
back and tried in vain to drag her father out of its path. At the hos- 
pital Mr. Marsh is reported doing nicely. The small bone of the 
leg was broken just above the ankle. Mr. Marsh is very widely 
known in the electrical field, and established the Bryan-Marsh 
Lamp Company before entering his present field of work. 

H. P. BROUGHTON, who for several years has devoted his 
the development of the hydroelectric system of the 


energies to 
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Southern Wisconsin Power Company, of which he has been genera] 
manager, has resigned his position to become the manager of the 
contract department of the Georgia Power Company. He will have 
his headquarters in Atlanta, Ga., where he will direct the building 
of a power load, so that when the 60,000-horsepower plant of the 
company at Tallulah Falls will be completed, in the summer of 1912 
it will find ready a heavy power demand. Mr. Broughton brings to 
his new position an extended experience both as an engineer and 
executive. After graduating as an M. E. from Cornell University jn 
1890, he became assistant to the general manager of the old Munici 
pal Electric Light & Power Company of St. Louis, Mo., opening 
subsequently an office in St. Louis as consulting and contracting 
electrical engineer. He then took up his work in Chicago and soon 
afterwards became associated with the Fort Wayne Electric: 
Works, Fort Wayne, Ind. We next find him in the first vice 
president’s office of the General Electric Company at New Yor! 
City. In 1905 Mr. Broughton joined the Great Northern Powe 

Company, of Duluth, Minn., and three years later became the gen 
eral manager of the Southern Wisconsin Power Company, at Mad 


son and Kilbourn, Wis. 
OBITUARY. 

EUGENE W. SULLIVAN, secretary of the Cosmopolitan Ele 
tric Company, died in Chicago, April 14, after a long illness o 
rheumatism of the heart. Mr. Sullivan was interested in a num 
ber of industrial companies and was also prominent in politics 

HENRY F. DIMOCK, president of the McCall Ferry Powe: 
Company, and prominent in finance and railroad circles, died Apri 
10 at his home in New York City. Mr. Dimock has been ill for 
number of weeks, having been attacked by paralysis and heart 


disease. 
NEW PUBLICATIONS. 


MINERAL OUTPUT FOR 1909.—The annual chart issued by) 
the United States Geological Survey to show the value of the min 
eral production gives a figure of $1,885,925,187 for the year of 1909 
Of the ten leading minerals coal heads the list, with a value of 
$554,902,624, which is more than the total mineral production in 
1893 or 1894; iron is second, with $419,175,000; clay products third 
$166,321,213; copper fourth, $142,083,711; petroleum fifth, $128,248 


783; gold sixth, $99,673,400; stone seventh, $71,345,199: natural gas 
eighth, $63,206,941; cement ninth, $52,797,973: and lead tenth 
$24,864,300. 

UNIVERSAL ELECTRICAL DIRECTORY.—The 1911 edition 


of the Universal Electrical Directory has come to hand and contains 
as usual a most valuable list of electrical firms and electrical en 
gineers in the United Kindom and Colonies, Continental Europe 
and the United States, the total number of names amounting to 
33,900. A new feature of this edition is the separation of London 
names in the British alphabetial section under separate headings 
A list of central power stations is given for the United Kingdom, 
British Colonies and the United States. As usual each section of 
the volume is subdivided under alphabetical and classified head 
ings. The directory is published by H. Alabaster, Gatehouse & 
Co., 4 Ludgate Hill, London, England. 


NEW INCORPORATIONS. 

CLEVELAND, O.—The Illuminating Supply Company, elec- 
trical engineers and supply dealers, has been incorporated with a 
capital of $10,000 by Arthur Reynal Flint, Jessie R. Schoenberger, 
P. F. McConnell and Harry E. Davis. 

TOLEDO, O.—The Mill Anthony Company of Toledo has incor 
porated with a capital of $10,000 to deal in electric specialties. The 
incorporators are Benjamin Mills, Dan W. Miller, J. V. Kieler, 
George E. Anthony and J. J. Waldvogel. 

CINCINNATI, O.—The Electric Heater Company has been in- 
corporated with a capital stock of $50,000 to manufacture electric 
devices. The incorporators are David M. Levy, Ben H. Lomax, 
S. C. Roettinger, A. N. Harvie and Harry B. Street. 

ALLIANCE, O.—The Electric Furnace Company has been in- 
corporated with a capital of $20,000 for the purpose of manufac- 
turing electric furnaces to be used in the treating of metal. The 
incorporators are T. F. Bailey, H. F. Bohecker, F. L. Mowry, William 
H. Miller and H. B. Webber. 


PROPOSALS. 

POST OFFICE, COFFEYVILLE, KANS.—The office of the 
Supervising Architect, Washington, D. C., will receive sealed bids 
until May 18 for the construction, complete (including plumbing, 
gas piping, heating apparatus, electric conduits and wiring) of the 
United States post office at Coffeyville, Kans., in accordance with 
the drawings and specification, copies of which may be obtained 
from the Custodian of site at Coffeyville, or at the Supervising 
Architect's office. 

POST OFFICE, WARRENSBURG, MO.—The office of the Su- 
pervising Architect, Washington, D. C., will receive sealed bids 
until May 22 for the construction, complete (including plumbing, 
gas-piping, heating apparatus, electric conduits and wiring), of 
the United States post office at Warrensburg, Mo., in accordance 
with the drawings and specification, copies of which may be ob- 
tained from the custodian of site at Warrensburg, or at the Super- 
vising Architect's office. 
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INDUSTRIAL ITEMS. 
THE MINNEAPOLIS STEEL & MACHINERY COMPANY, 
\inneapolis, Minn., includes in its April stock list a varied line 
electrical machinery as well as engines, pumps, etc. 
THE CARLISLE & FINCH COMPANY, Cincinnati, Ohio, is 
sending out catalogs of working models of electric railway appa- 
tus. The line of toy tracks and locomotives which is illustrated 
exceptionally complete and unique. 

THE AMERICAN CIRCULAR LOOM CO., Boston, Mass., has 
tiled folders advertising ‘Lutz’ metal molding. This molding 
a continuous galvanized steel raceway in which the wires -are 
d instead of being drawn through. 

THE CUTLER-HAMMER MANUFACTURING COMPANY, 
lwaukee, Wis., announces by means of a novel folder, that on 
ril 15 its Chicago offices were moved into the Peoples’ Gas Build- 
» at No. 122 South Michigan Boulevard. 

THE FLEXLUME SIGN COMPANY, Buffalo, N. Y., has repro- 
ced a number of letters testifying to the satisfaction which its 
xlume day-night signs are giving customers. A number of in- 
lations are illustrated in connection with these testimonials. 

THE IDEAL ELECTRIC & MANUFACTURING COMPANY, 
insfield, O., describes its squirrel-cage polyphase induction motors 
bulletin No. 1041. In addition to a number of illustrations several 
rves are given, showing the performance of induction motors of 
rious sizes. 

THE REYNOLDS ELECTRIC FLASHER COMPANY, Chicago, 
, recently issued a bulletin and price list on type “L” Reco flash- 
s for electric signs and flashers of all descriptions. The com- 
iny announces that it will remove on May 1 to 617-631 West Jack- 
m Boulevard. 

THE PACIFIC ELECTRIC HEATING COMPANY, Ontario, Cal., 

as included a double page illustration of its factory at Ontario 
the current issue of Hot Points. Some of the pages of one of 
e 1911 folders are reproduced, these folders being furnished free 
charge to the company’s customers. 

W. N. MATTHEWS & BROTHER, St. Louis, Mo., have distrib- 

ted the third edition of the Matthews Telephone Line Construc- 


ion Book. This loose-leaf bulletin treats thoroughly the methods 

both overhead and underground cable construction showing 
ections of conduit and giving numerous tables on construction 
ost, ete. 


B. F. STURTEVANT COMPANY, Hyde Park, Mass., has re- 
rinted an article on “Economical Fire-Room Methods” which was 
rst published in Power and the Engineer. George H. Diman, in con- 
ection with whom F. R. Low, prepared the article, gives a great 
leal of interesting information covering a long period of practical 
xperience. 

THE CENTURY ELECTRIC COMPANY, Chicago, IIl., directs 
the attention of power users to the Century single-phase motor 
through an advertisement appearing on the front page of the cur- 
rent issue of the ELtecrricar REVIEW AND WESTERN ELECTRICIAN. 
hese motors are especially designed for use under severe operat- 
ing conditions. 

THE TRIUMPH ELECTRIC COMPANY, Cincinnati, O., de- 
scribes direct-current generators of the engine type in bulletin 
No. 461. These generators are built in capacities from thirty to 
1,000 kilowatts. The smaller sizes from four up to twenty-five 
kilowatts, which are known as the Marine type, are described in a 
separate publication. 

THE GENERAL VEHICLE COMPANY, Long Island City, N. 
Y., includes in the current issue of Elec-Tricks an article on G. V. 
Electrics in United States Postal Service and also a reprint of an 
item on New York’s Motor Mail Wagons which appeared in the 
Vew York Tribune. Several illustrations showing the various uses 
of the heavier type of electric trucks are included. ; 

THE CROCKER-WHEELER COMPANY, Ampere, N. J., de- 
scribes and illustrates its small direct-current generating sets in 
Bulletin No. 130. which was recently mailed. These machines, 
direct connected to a vertical engine, are especially designed for 
isolated lighting plants and also provide a convenient source of 
power for driving small machines such as vacuum cleaners, dumb 
walters, etc. 

THE GREGORY ELECTRIC ,COMPANY, Chicago, IIL, -an- 
nounces that it provided the generating machinery for a municipal 
plant operating in the town of Boley, Okla. The town of Boley 
has the distinction of being exclusively a town of colored people 
and the lighting plant is said to be the only one in the United 
States owned and operated by negroes and selling power to a 
negro community. 

THE MORRIS IRON COMPANY, New York, N. Y., has been 
awarded a contract with the City of Richmond, Virginia, for fur- 
nishing 200 are lamp brackets to be used in connection with the 
wooden poles carrying transmission lines. The five-light orna- 
mental tungsten clusters used on the main streets of that city 
were furnished by the Frederick Iron Works, which has been 
succeeded by the Morris Iron Company. 

THE EMERSON ELECTRIC MANUFACTURING COMPANY, 
St. Louis, Mo., has published in the April number of The Emerson 
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Monthly a number of half-tone engravings of various sizes of motors 
and fans, the original cuts of which will be furnished to the trade 
free of charge. Two attractive two-column pamphlets have been 
prepared for the season of 1911 and these will be furnished to deal- 
ers with their names printed thereon. 


SPRAGUE ELECTRIC COMPANY, New York, N. Y., has com- 
piled a very attractive catalog on the Sprague electric fan. The 
Lundell type of electric fans, which are manufactured by this com- 
pany, were the first successful electric fans to be placed on the 
market, and this type after many years still maintains its high 
grade of excellence. A number of exhaust fan-motors, ceiling fans, 
desk fans and bracket fans are illustrated. 


THE SANGAMO ELECTRIC COMPANY, Springfield, 1l1., is dis- 
tributing a twenty-four-page technical bulletin describing the con- 
struction, principle of operation and application of the improved 
type “H” induction watt-hour meter. The bulletin is profusely illus- 
trated. The illustrations, showing a radically new type of magnetic 
circuit, will be of particular interest to electrical engineers inter- 
ested in alternating-current measurements. 


THE ALLIS-CHALMERS COMPANY, Milwaukee, Wis., re- 
cently mailed bulletin No. 1079 describing its steam-turbine units. 
This bulletin contains a description of the Allis-Chalmers type 
of machine, together with numerous illustrations showing both de- 
tails of construction and complete installations. It will be ob- 
served that practically every class of industry is represented. Bul- 
letin No. 1624, covering the standard line of centrifugal pumps, 
has also been distributed. 


E. W. BLISS COMPANY, Brooklyn, N. Y., has distributed part 
12-A of the catalog of machinery for manufacturing electrical parts. 
The company makes a specialty of presses for stamping out arma- 
ture discs, telephone stampings, lamp sockets, reflectors, call boxes 
and, in fact, any of the stamped metal material used in the elec- 
trical trade. The standard presses and stamps which are manufac- 
tured are illustrated in the catalog and announcement is made 
that special types will be made according to the purchaser’s specifi- 
cations. 7 


McMEEN & MILLER, Chicago, Ill., announce that Samuel G. 
MecMeen is returning to Chicago to engage in the general engineer- 
ing work in which the firm is engaged. Mr. McMeen has for the 
past four years been engaged upon a specific design, construction 
and development of independent telephone properties in San Fran- 
cisco and neighboring California cities, a work which required all 
his time and energies. His availability for general practice will 
greatly increase the capacity of the firm for handling the work and 
problems of its clients. 

THE GENERAL ELECTRIC COMPANY, Schenectady, N. Y., 
has received an order from the Riverside & Dan River Cotton 
Mills, Danville, Va., for one 200-kilowatt, 600-volt, three-phase gen- 
erator, one 351-kilowatt, 600-volt, three-phase generator, two twenty- 
kilowatt, 125-volt exciters, three forty-kilovolt-ampere transform- 
ers, sixteen induction motors of ten to 100-horsepower capacity. 
and a 600-volt alternating-current switchboard. The latter con- 
sists of one double-circuit exciter panel, one single-circuit lighting 
feeder panel, and one double-circuit feeder panel for furnishing 
power to induction motor throughout the factory. 


PYRENE MANUFACTURING COMPANY, 412 East Thirty- 
second Street, New York, N. Y., is putting upon the market its 
liquid fire extinguisher, known as “pyrene.” When heated to 200 
degrees this liquid is vaporized and by surrounding the fire excludes 
oxygen and extinguishes the flame. It is a non-conductor, does not 
corrode metals or injure varnish or fabrics, will not freeze or de- 
teriorate. The extinguisher is a tube three inches in diameter by 
fourteen inches long and weighs about five pounds. It has been 
approved by the fire underwriters, and is in use by many lighting 
companies, trolley tines, public schools and fire departments. 


THE INTERNATIONAL ACHESON GRAPHITE COMPANY, 
Niagara Falls, N. Y., recently mailed an attractive bulletin on its 
factory facilities and numerous products. The publication men- 
tions many of the results of the use of electric power in manufac- 
turing and the special products needed to meet the requirements of 
the electrolytic and electrothermic field. A large number of illustra- 
tions show the graphite in various forms as it appears in the fac- 
tory and give some idea of the enormous output of the plant. Ache- 
son-Graphite is all made in electric furnaces, all other kinds being 
taken from the earth. Of this manufactured graphite the com- 
pany placed on the market more than 13,000,000 pounds during the 
past year. 


THE FOUNDRY & MACHINE EXHIBITION COMPANY. 
Pittsburg, Pa., has issued a prospectus of the sixth annual exhibit 
which will be held in the large buildings of the Western Pennsyl- 
vania Exhibition Society, Duquesne Way, Pittsburg, at the time of 
the conventions of the American Foundrymen’s Association, the 


American Brass Foundrymen’s Association and the American Foun- 
dry Foremen’s Association. The exhibition will include foundry and 
machine-shop tools and equipment, pattern-shop machinery, and all 
kinds of supplies and appliances used in manufacturing industries. 
It will be open from May 23 to June 1, and applications for space 
should be made at once. 


The prospectus contains many interesting 
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Hoyt, Lewis Institute, 


views of the exhibits taken at the Detroit 
secretary of the Exhibition Company is C. E. 
Chicago, Ill 

THE HOOPER-FALKENAU ENGINEERING COMPANY has 
recently been formed to take over the business of George K. 
Hooper, designer and organizer of industrial plants. Mr. Hooper’s 
experience covers a period of twenty-five years of work ranging 
in importance from that of an unskilled laborer to executive and 
consulting enginee! His recent work has included the designing 
and planning of a wide variety of industrial projects. The de- 
sign of new machinery for special purposes as well as the man- 
agement of plants,,are among Mr. Hooper's activities. One of 
his most notable connections in the latter capacity has been the 
management of the Weir Frog Company, Cincinnati, O., with which 
he has been connected for five years and at present is serving 
as vice-president and general manager. Mr. Falkenau, in joining 
with Mr. Hooper, withdraws from the Falkenau-Sinclair 
Machine Company of Philadelphia, of which he has been president 
for a number of years His best known work is in the field of 
designing and manufacturing special machinery. In the course of 
thirty years’ experience as a consulting engineer and owner of 
machine works, Mr. Falkenau has designed and perfected many 
successful devices, among which probably the best known is the 
handling mail. The new firm will carry on 
that each member has done previously. 
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Neb., April 24-26. 


Nebraska 
Hotel, Lincoln, 
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Electrical Supply Jobbers’ Association. Annual 
Del Monte, Cal., April 25, 26 and 27. 

American Institute of Electrical Engineers. 
ing, Los Angeles, Cal., April 25-28. 

Southwestern Electrical and Gas Association. 
tion, Houston, Tex., April 27-29. 

Arkansas Association of Public Utility Operators. 
vention, Little Rock, Ark., May 3, 4 and 5. 

American Foundrymen’s Association, American Brass Founders’ 
Association and the Associated Foundry Foremen. Annual Con- 
vention, Pittsburg, Pa., May 23-26. 

National Electric Light Association. 
York City, May 29 to June 3. 

Commercial Section, National Electric Light Association. Meet 
ing and banquet, New York, N. Y., June 1. 

Association of Railway Electrical Engineers. Semi-annual con 
vention, Washington Terminal Station, Washington, D. C., June 
16 and 17. 

Association of Railway Telegraph 
meeting, Boston, Mass., June 19-23. 

Mississippi Electric Association. 
Miss., June 20-21. 

American Institute of Chemical Engineers. 
ing, Chicago, Ill., June 21 to 24. 

Society for the Promotion of Engineering Education. 
meeting, Pittsburg, Pa., June 26, 27 and 28. 

Association of Railway Electrical Engineers. La 
Chicago, November 6-10. 


convention 
Pacific Coast meet- 
Annual conven- 


Annual con- 


Annual convention, New 


Superintendents. Annua 
Annual convention, Gulfport 
Semi-annual meet 
Annual! 


Salle Hotel 


RECORD OF ELECTRICAL PATENTS. 


Issued (United States Patent Office) April 11, 1911. 


STOPPING MECHANISM FOR 
John F. Dustin, Fulton, N. Y. Filed June 20, 1910. 
of a warp thread releases a heddle and closes a con- 
circuit for releasing a shipper and stopping the loom. 
989.008 CIRCUIT TROUBLE-INDICATOR Clarence L. Healy, 
Chatham, N. J., assignor to New York Quotation Co. Filed 
Oct. 12, 1910 \ printing-telegraph circuit indicator com- 
two normally balanced co-operating partial circuits, 
printing instruments having operative parts in circuit respect- 
ively with each of the partial circuits, and an electrically oper- 
ated device coacting with circuits for indicating a lack 
of balance in them 
013 LAMP-GUARD. Harvey Hubbell, Bridgeport, Conn. Filed 
Aug. 11, 1910 \ wire guard for incandescent lamps hes two 
parallel rings for grasping the lamp socket above and below its 
rib and means for clamping it in place. 
018. ALTERNATING-CURRENT MAGNET. Nils O. Lindstrom, 
Nutley, N. J., assignor to Alonzo B. See, New York, N. Y. Filed 
Oct. 27, 1910 Both the magnet and its armature have pole 
pieces of laminated iron with tongues projecting into the 
interior of the energizing coil. 
GOVERNOR FOR GAS-ENGINES. Perry Okey, Colum- 
bus, Ohio, assignor of one-half to Sarah Louis Okey, Columbus, 
Ohio. Filed Feb. 16, 1910. The engine is direct-connected to 
a dynamo. Two electrically controlled valves govern the sup- 
ply of fuel to the engine, one having its coil in series with the 
dynamo and therefore changing its opening with variations of 
the load, the other having its coil in parallel with the dynamo 
close its valve on excess voltage and open it when 
too low 
FOR OPERATING ALARMS AND OTHER 
DEVICES. George I. Rockwood, Worcester, Mass. Filed Dec. 
3, 1909. A diaphragm in a pressure chamber is operated by 
excess water pressure so as to shut a valve and close an alarm 
circuit. 
057. STARTING DEVICE FOR INTERNAL-COMBUSTION EN- 
GINES. Welton H. Rozier and Samuel C. Igou, St. Louis, Mo., 
assignors to Motor Car & Device Co., St. Louis, Mo. Filed 
July 10, 1908. An ignition magneto is arranged to have its ar- 
mature revolved by means of a pedal-actuated rack which en- 
gages a gear on its shaft and thus produces an initial spark. 
989,063. SYSTEM OF MOTOR CONTROL. George B. Schley, Mil- 
waukee, Wis., assignor to Allis-Chalmers Co. Filed July 8, 
1909. Comprises a generator with separately excited field cir- 
cuit in which are a number of automatic switches, a rever- 
sible motor with its armature connected to thai of the gener- 
ator through a device that prevents any variation of the field- 
circuit resistance that would result in excess motor current 
APPARATUS FOR HANDLING MAGNETIC MATERIALS. 
Schnabel, Cleveland, Ohio, assignor to Electric Con- 
troller & Manufacturing Co., Cleveland, Ohio. Filed March 
31, 1910 Co-operating with a double bucket supported by 
pivotally arranged bars is lifting magnet which passes between 
the two sections of the bucket to pick up magnetic ore and 


988.986 ELECTROMECHANICAL 
LOOMS 
Failure 
trolling 


prises 


these 


O80 


so as to 
the voltage is 
052. APPARATUS 
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when lifted over the edges of the bucket, the two parts of 
which have come together, drops its load into the bucket. This 
is repeated till the bucket is full. 


107. FIRE-ALARM. Julius Eugene Barrett, Pollock, La., as 
signor to J. W. Wilson, C. U. Robinson, George A. Foster and 
F. O. Maxwell, Pollock, La., and John R. Hunter and Eugene 
Nolan, Alexandria, La. Filed April 30, 1910. The arma- 
ture of two separate electromagnets is arranged between them 
A fusible connection in the circuit of the stronger releases the 
armature so that the other magnet actuates it to strike an 
alarm bell. 
112. TROLLEY-POLE. Charles E. Bradford, Lakeview, Wash 
Filed Sept. 19, 1910. Has tubular alining members disposed 
to end, in combination with a spindle connecting the members 
and to which they are swivelly connected. 
32. ANNUNCIATOR FOR EXPLOSIVE-ENGINES. Rodney 
C. Dewey, Hoytville, Ohio. Filed April 1, 1908. An engine 
with a number of explosive chambers has an electric lamp 
for each chamber, and means controlled by the explosions in 
the respective chambers for lighting their respective lamps 
989,133. SELECTOR MECHANISM. Amos F. Dixon, New York, 
N. Y.. assignor to Western Electric Co., Chicago. Ill. Filed 
Jan. 20, 1908. In combination with a movable switch member 
is a selecting member, selectively controlled electrical means 
for advancing it, and motor mechanism arranged to return the 
selecting member to its initial position and to drive the mov- 
able switch, a distance predetermined by the extent of move- 
ment of the selecting member. 


134. ELECTROMAGNETIC COMPASS. Louis Dominique 
Joseph Armand Dunoyer, Versailles, France. Filed March 5, 
1907. A coil capable of rotating in a magnetic field has two 
windings to each of which is connected a separate pair of half 
rings on which bear brushes in the circuit of two reflecting 
galvanometers whose deflected line reflections indicate at their 
intersection the position of the ship. 

989,145. COMBINED FISHING-FLOAT AND FLASH-LIGHT. An- 
drew Hatchett, Louisville, Ky. Filed June 10, 1910. A fishing 
float having an electric lamp and a battery, and means operated 
by the fishing line for completing the circuit from the battery 
to the lamp. 

989,148. CARBON-HOLDER FOR ELECTRIC FURNACES. Paul 
L. T. Heroult, La Praz, France, assignor to Societe Electro- 
Metallurgique, Francaise, Froges, France. Filed Sept. 7, 1910. 
Comprises a metallic clamp adapted to embrace the carbon, 
having a duct traversing it in circumferential direction through 
which to circulate a cooling fluid, and slitted both internally 
and externally. 

989,169. ELECTROMETALLURGICAL FURNACE. Francois Lou- 
vrier, Mexico, Mexico. Filed Dec. 18, 1909. Has a condensing 
chamber built up within the furnace body in such manner 
as to divide the interior into two separate and distinct reduc- 
tion chambers, and provided with openings through the upper 
parts of its walls to allow inflow of volatilized metals from the 
reduction chambers. 
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MULTIPLE TELEPHONE-RECEIVER. William B. Relth, 
Chicago, Ill., assignor of nine-tenths to Henry G. Guyle, West 
Union, Neb. Filed Aug. 14, 1905. The cord attached to the 
receiver has spring clip terminals for connecting it conven- 
iently to the circuit. 

SIGNAL SYSTEM FOR RAILWAYS. Alfred L. Ruthven, 
Topeka, Kans., assignor to Ruthven Railway Signal Co., 
Phoenix, Ariz. Filed Feb. 20, 1909. The car carries a bat- 
tery and trolley wheel for engaging occasional sections of a 
third rail between which and the main rails the signal-control- 
ling circuit is connected. 

TELEPHONE SYSTEM. David L. Temple, Chicago, IIl., 
and Charles L. Goodrum, Atlantic City, N. J., assignors to 
Stromberg-Carlson Telephone Manufacturing Co. Rochester, 
N. Y. Filed March 1, 1902. Relates to means for lighting the 
line signal lamps, which is done through differential relays as- 
sociated with the line circuits and jacks. 

220. CHAIN-GUIDE FOR ELECTRICAL PULL-SOCKETS. 
David P. Wolhaupter, Washington, D. C. Filed Jan. 5, 1911. 
Comprises, in combination with the shell and cap of socket 
casing, a guide body consisting of separate sections held in 
register by the cap when fitted to the shell. 


231. INSULATOR-SUPPORT. Wilbur L. Chamberlain, East 
Hartford, Conn. Filed June 5, 1908. A set of posts with an- 
gularly bent tops is arranged to carry inclined insulators so 


that each may be swung over the ends of the other posts. 
TRANSMISSION OF SOUND. Delia M. Gray, Highland 


.250. 


65.—LIFTING MAGNET AND BUCKET 989,259.—MERCURY 


CONVEYOR 


Park, Ill., executrix of Elisha Gray, deceased, assignor to Sub- 
marine Signal Co. Filed April 15, 1901. A system for the 
transmission of sound by water has in combination with a 
common receiver means for producing sound waves in water 
with a submerged multiple electric sound receiver and trans- 
mitter, comprising a group of independent transmitters adapted 
simultaneously to receive and continuously to transmit sound 
waves originating at the same source to the common receiver. 
259. VAPOR ELECTRIC APPARATUS. Peter Cooper Hewitt, 
New York, N. Y., assignor to Cooper Hewitt Electric Co. Filed 
Feb. 20, 1902. Renewed April 11, 1904. A mercury-arc recti- 
fier for polyphase currents has three anodes connected to the 
secondary terminals of a Y-connected transformer, the 
cathode being connected to the neutral point through an in- 
ductance. 

273. THERMOSTATIC CONTROL FOR ELECTRIC HEATING 
DEVICES. Elmer C. McBride, Santa Ana, Cal. Filed July 26, 
1909. An electric flatiron contains a thermostatic bar adapted 
to close or break the heating circuit. 

276. SAFETY APPLIANCE FOR RAILWAY-TRACKS. Joseph 
Morton, Vancouver, British Columbia, Canada. Filed March 
22, 1910. A pipe extending along the track connects a set of 
open vessels adapted to hold liquid at the same level. A float 
in each controls a switch in a semaphore circuit. 


289. ELECTRIC-LIGHT FIXTURE. Jacob J. Raithel, St. Louis, 
Mo. Filed March 26, 1910. At the center of a chandelier is a 
pair of sections each provided with a clamping ring and 


adapted to clamp the lamp-supporting arms between them. 
290. INDICATING-CLOCK. Willie W. Rhame, Summerville, 
and Samuel H. Nuckolls, Charleston, S. C.; said Nuckolls as- 
signor to said Rhame. Filed April 25, 1910. An indicator 
comprises a clock, an endless carrier driven therby, indices 
connected with the carrier, means co-operating with the indices 
for imparting information visually, an electrically actuated 
sound-reproducing machine, and electric contacts controlled 
by the carrier for causing the actuation of this machine at 
predetermined times. 
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989,292. ELECTRIC-ARC LAMP. William R. Ridings, Stretford, 
England, assignor to Westinghouse Electric & Manufacturing 


Co. Filed Dec. 28, 1905. An inclined-carbon are lamp has a 
shunt regulating coil and means for moving the electrodes 


together to strike the arc. 

989,298. ELECTRIC METER. Gustave A. Scheeffer, Indianapolis, 
Ind., assignor to Columbia Meter Co., Indianapolis, Ind. Filed 
Jan. 14, 1910. Relates to the construction of a bent-bar bracket 
for supporting part of the meter mechanism. 


989,305. ELECTRICAL SYSTEM OF DISTRIBUTION. William 
H. Sherbondy, Fort Wayne, Ind., assignor to Gould Coupler 
Co. Filed Nov. 3, 1910. A voltage regulator for a number of 


lighting circuits is disconnected when all the switches in these 
circuits are open and connected in when any of their switches 
is closed. 

989,330. PHOTOGRAPHIC-PRINTING APPARATUS. Henry Burke 
and David James, Chicago, Ill. Filed Jan. 2, 1909. Inside the 
box are two electric lamps, one plain and the other ruby col- 
ored. The circuit of the letter is normally closed; the cir- 
cuit of the former is separately closed. 

989,335. SIGNAL FOR FIRE-SPRINKLER SYSTEMS AND THE 


LIKE. Leonard D. Chandler, North Abington, Mass. Filed 
March 4, 1910. An electric bell circuit is closed when more 
than a predetermined volume of water has passed. 

989,347. ELECTRICAL THERMOSTAT. Albert Goldstein, New 























989,292.—-ARC LAMP 


ARC RECTIFIER. 


York, N. Y., assignor to International Electric Protection Co. 
Filed May 2, 1910. Within a casing is a diaphragm close to 
an electric contact for an alarm circuit which is closed when 


the air within expands unduly. 
989,362. KNIFE-SWITCH. Orin H. Hoeft, Brownlee, Neb. Filed 
May 24, 1910. A switch has a plurality of blades mounted 


on two pivot posts, these posts being connected by a metallic 
strip. 

989,364. SWITCH. Claud Huffman, Versailles, Mo. Filed July 28, 
1910. Terminal contacts, binding posts, etc., are mounted on 
a tubular insulating members. The switch blade, pivoted at the 
center, is provided with means for engaging it with either of 
the contacts. 

989,394. OVERHEAD TROLLEY. Henry D. Murdock, Scottburg, 
Ind. Filed Dec. 29, 1909. A switch member mounted so as to 
connect the main trolley with the trolley of the branch line 
is operated when the track switch is thrown. 

989,401. CONTROLLER FOR ELECTRIC MOTORS. William A. 
Paris, Edgewood Park, Pa., assignor to Westinghouse Electric 
& Manufacturing Co. Filed Dec. 28, 1905. A contact-bearing 
drum is operated in one direction by a float and in the other by 
an actuating spring so that the motor is started gradually 
when the water is lowered below a certain point. The con- 
troller works with a step-by-step movement. 

989,414. ELECTRIC TANK-SWITCH. Harry A. Prindle, East 
Orange, N. J., assignor of one-half to Francis H. Stillman, 
Brooklyn, N. Y. Filed Oct. 14, 1908. Combines a movable 
circuit-closing device, a pivoted driver operative to move the 
device to and from its working position, the driver having on 
it a projection, a pulley, a float and counterweight and flexible 
tie secured together, the tie extending over the pulley, and a 
pair of devices attached to the tie and adapted to act on op- 
posite sides of said projection. 

989,420. FIRE-ALARM. Louis Tasman Reichel, Wellington, New 
Zealand, assignor to Reichel Automatic Fire Alarm Co. Filed 
Dec. 22, 1908. Comprises a thermopile, a galvanometer ar- 
ranged in circuit with the thermopile, a pointer therein, a 
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terminal mounted adjacent to the galvanometer pointer, a 
magnet near such terminal arranged to act on the pointer 
and a bell and battery arranged to directly complete circuit 
with the galvanometer pointer and the terminal. 

158. ELECTRIC CIRCUIT BREAKER. William Walz, Toronto, 
Ontario, Canada. Filed March 6, 1909. An electric switch clos- 
ing an electric circuit has a spring actuated to break the cir- 
cuit, a spring-held latch mechanism holding the switch in 
its closed position, an electro-magnet included in the electric 
circuit and having a hollow core, an armature spindle extend- 
ing through the core and an armature adjustably secured to 
the spindle 

162. REGULATING MECHANISM FOR INCUBATORS. Louis 
L. White, Eugene, Ore. Filed April 19, 1910. Thermostats are 
arranged to rotate a shaft in one direction or another with 
variations of temperature so that the opening between the 
hot-air chamber and the incubator is either closed or opened. 
165. AUTOMATIC DISTRIBUTOR FOR ELECTRICITY. Harry 
Ashton Wolff, Chaville, France. Filed Dec. 31, 1910. Com- 
prises a series of concentrically arranged contact rings and 
a rotary switch carrying a series of contacts one for each 
contact ring, in combination with a motor for rotating the ro- 
tary switch, a source of current supply, a series of working 
circuits each leading from a portion of one of the contact rings 
and having a common return, and a series of motor circuits 
each leading from a portion of another of the contact rings 
and having a common return 

487. LIGHTNING ARRESTER. Elmer E. F. Creighton, Schen- 
ectady, N. Y., assignor to General Electric Co. Filed Aug. 26, 
1909. Two electrolytic arresters have their corresponding ter- 
connected, a grounding switch being mount- 
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LIGHTNING ARRESTER 
ed to co-operate with the other terminals of the arresters and 
thereby ground either one of the other terminals at will 
506. ELECTRIC CRANE AND DERRICK. John M. Kelley, 
Buffalo, N. Y Filed June 17, 1909. A car traveling along an 
overhead track is provided with a winding drum, both car 
and drum being driven by electric motors. 

9.516. FIRE-ALARM TELEGRAPH APPARATUS. Nathan H 
Suren, Needham, Mass., assignor to Gamewell Fire-Alarm Tele- 
graph Co., New York, N. Y. Filed April 12, 1909. Combines 
a plurality of main circuits, a plurality of main-relays controlled 
thereby, a repeating-circuit, a plurality of circuit-operating-de- 
vices operated by said main-relays, a plurality of switches 
controlling the operation of the repeating-circuit, and means, 
operated by any one of said relays, when active, for holding 
the switch of the active-relay closed and for opening the re- 
maining switches 

9518. ARC-LAMP. Samuel P. Wilbur, Wilkinsburg, Pa., assignor 
to Westinghouse Electric & Manufacturing Co. Filed June 2, 
1905. Has a stationary electrode, a movable electrode, a sheath 
having a projection, and a clutch mechanism for the electrode, 
of opposing series and shunt magnet coils which govern the 
action of the clutch mechanism, and means dependent upon the 
engagement of the sheath projection with a portion of the 
clutch mechanism for cutting out the lamp. 

521 GENERATOR-DRIVER. Harry C. Clay, Columbus, Ind., 

assignor to Reeves & Co., Columbus, Ind. Filed Oct. 19, 1910. 
\ magneto has a shaft connected by a spring to a separate 

driving shaft so that the driving force is yieldably applied 

to the magneto 

527. AUTOMATIC TIME-SWITCH. Rudolph W. Lawson and 
Harry B. Snell, Denver, Colo., assignors of one-half to Fred 
W. Thompson, Denver, Colo. Filed Jan. 24, 1910. Combines 
a make-and-break device having a movable member mounted 
to reciprocate, spring-actuated lever arms positioned at the 
opposite ends of the movable member, cams mounted to rotate 
and arranged to act on the said arms whereby the latter are 
first operated to increase the tension of the actuating springs, 
means for rotating the cams, and clock mechanism connected 
to regulate the movement of the cams in synchronism with the 
clock mechanism 

989,532. MEANS FOR HOLDING AND CONVEYING AIR-TUBES 

AND ELECTRIC CONDUCTORS TO SUBMARINE DIVERS. 


AND 


518,392. 
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Chester E. Macduffee, New York, N. Y., assignor of one-fifth 
each to George A. Traver, Brooklyn, N. Y., James P. Reid. 
New York, N. Y., John L. Gordon, West Hoboken, N. J., and 
Ernest Meyer, Tuxedo, N. Y. Filed Dec. 6, 1910. The elec 
trical conductors are imbedded in the air supply and exhaus 
tubes. 

989,549. FILAMENT-MOUNTING MACHINE. William R. Burrows. 
Newark, N. J., assignor to General Electric Co. Filed Dec. 29 
1906. Comprises a fixed support for a stem, a support arranged 
to hold the ends of a filament in contact with the wires i: 
the stem, and means for automatically forcing an adhesive 
into place around the engaging ends of the wires and filaments 


PATENTS THAT HAVE EXPIRED. 

Following is a list of the electrical patents (issued by the 
United States Patent Office) that expired April 17, 1911: 
518,213. INSULATING-TURNBUCKLE. Henry P. Ball, 

tady, N. Y. 

518,217. MEANS FOR EXCITING FIELD-MAGNETS OF ALTER- 
NATING-CURRENT DYNAMOS. Louis Bell, Boston, Mass. 
518,218. REGULATOR FOR DYNAMO-ELECTRIC MACHINES 
Louis Bell, Boston, Mass. 
518,221. ELECTRIC MOTOR CAR. 

N. Y. 

518,231. ELECTRIC SWITCH. Axel Ekstrém, Lynn, Mass. 
518,232. REGULATOR FOR DYNAMO-ELECTRIC MACHINES 

William H. Elkins, Cambridge, Mass. 

518,236. RHEOSTAT. Jonathan P. B. Fiske, Lynn, Mass. 
518,244. CUT-OUT METER. Caryl D. Haskins, Lynn, Mass. 
518,245. DAMPING DEVICE FOR ELECTRICAL MEASURING IN- 

STRUMENTS. Frank Holden, Lynn, Mass. 
518,263. TELEPHONIC APPARATUS. Charles 

France. 

518,265. ELECTRIC 


Schenec- 


Harold P. Brown, New York. 


Milde, Paris, 

MEASURING-INSTRUMENT FOR MULTI- 
PHASE SYSTEMS. Edgar W. Mix, Lynn, Mass. 

518,290. ARMATURE FOR DYNAMO-ELECTRIC 
Elihu Thomson, Swampscott, Mass. 

518,291. MODE OF COOLING ELECTRIC MOTORS. 
son, Swampscott, Mass. 

518,293. ELECTRIC RAILWAY SYSTEM. 
ton, Mass. 

518,297. ELECTRIC STOP MOTION. John Weir, Fall River, Mass 

518,310. UNIVERSAL-PHASE ALTERNATE-CURRENT MOTOR. 
Thomas Duncan, Fort Wayne, Ind. 

518,311. ELECTRIC METER. Thomas Duncan, Fort Wayne, Ind 

518,312. ARMATURE. Ernst Egger and Ferdinand A. Wessel, 
New York, N. Y. 

518,331. TELEPHONE-EXCHANGE SYSTEM. 
William Hampton, San Francisco, Cal. 
518,332. TELEPHONE SYSTEM. John I. 

Hampton, San Francisco, Cal. 

518,333 and 518,334. TELEPHONE EXCHANGE SYSTEM. 
I. Sabin and William Hampton, San Francisco, Cal. 
518,337. ELECTRIC TOWER-CLOCK. Charles D. Warner, An- 

sonia, Conn. 

518,345. CONTROLLER FOR ELECTRIC 
Cooper, Minneapolis, Minn. 

518,349. REGULATOR FOR DYNAMO-ELECTRIC MACHINES. 
Charles L. F. Muller, Milwaukee, Wis.; Charles B. Carstens, 
administrator of said Muller, deceased. 

518,359. ELECTRIC-CURRENT REGULATOR. 
house, Hartford, Conn. 

518,360. METHOD OF REGULATING ELECTRIC CURRENTS. 
Addison G. Waterhouse, Hartford, Conn. 

518,365. RHEOSTAT. Alva C. Dinkey, Allegheny County, Pa. 

518,367. MULTIPLEX TELEPHONY. William W. Jacques, New- 
ton, Mass. 

TELEPHONE TRANSMITTER FROM SECONDARY BAT- 

John J. Carty, New York, N. Y. 

Frederick V. Henshaw, 


MACHINES. 
Elihu Thom- 


Charles D. Tisdale, Bos- 


John I. Sabin and 


Sabin and William 


John 


MOTORS. William 


Addison G. Water- 


TERIES. 

518,404. ELECTRIC STARTING SWITCH. 
Brooklyn, N. Y. 

518,414. BOND FOR ELECTRIC RAILWAYS. 
York, N. Y. 

518,444. DYNAMO ELECTRIC MACHINE. 
Berkeley, Cal. 

518,463. COIN-CONTROLLED ELECTRIC MACHINE. 
Merker, Cleveland, Ohio. 

518,471. ELECTRIC SWITCH. Joseph B. Smith, Manchester, N. H. 

518,481. ELECTRICAL CONTACT MECHANISM. John F. Blake, 
New Haven, Conn. 

518,511. ELECTRIC RAILWAY 
Louis, Mo. 

518,525. AUTOMATIC ELECTRIC SIGNALING DEVICE FOR 
CROSSINGS. Edward A. Hermann, St. Louis, Mo. 

518,534. ELECTRIC CURRENT RECORDER. Johan W. Th. Olan, 
New York, N. Y. 

518,540. ELECTRIC RAILWAY CONDUIT. 
Philadelphia, Pa. 

518,542. THERMO-ELECTRIC GENERATOR. Harry B. Cox, Hart- 
ford, Conn. 

518,561. ELECTRIC MOTOR. Harold P. Brown, New York, N. Y. 

518,562. ARMATURE FOR ELECTRIC MOTORS. Harold P. 
Brown, New York, N. Y. 


Julius Meyer, New 
Henry E. Dikeman, 


Robert J. 


SIGNAL. Benjamin F. Rex, St. 


Paul P. Banholzer, 





